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RECORD CF DECI SI ON
DECLARATI ON
SI TE NAME AND LOCATI ON

Baxter Springs and Treece Subsites - Qperable Units #03/#04
Cher okee County Superfund Site
Cher okee County, Kansas

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected renedial action for the mining and nilling wastes at
the Baxter Springs and Treece subsites, which are part of the Cherokee County Superfund site i n Cherokee
County, Kansas. This decision was chosen in accordance with the Conprehensive Environnmental Response,
Conmpensation, and Liability Act (CERCLA), as amended by the Superfund Anendnents and Reaut hori zati on Act
(SARA), and, to the extent practicable, the National Contingency Plan (NCP). This decision is based on
the Administrative Record for this site. The Adninistrative Record file is located in the follow ng
information repositories:

Johnston Public Library U S. Environmental Protection Agency
210 West 10th Street Regi on VI1 Docket Room
Baxter Springs, Kansas 726 M nnesota Avenue

Kansas G ty, Kansas

The state of Kansas concurs with the selected remedy. The |local community also concurs with this
remedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this Record of Decision (ROD), present a current threat to
public health, welfare, or the environnent.

DESCRI PTI ON CF THE SELECTED REMEDY

The U.S. Environmental Protection Agency (EPA) believes the sel ected renmedy appropriately
addresses the principal current and potential risks to human health and the environnent. The remedy
addresses hurman health risks at both subsites and ecol ogical risks at the Baxter Springs subsite. The
sel ected renedy includes actions for the source materials (mning/mlling wastes), groundwater, surface
water, and soils. This single ROD addresses two discrete subsites of the Cherokee County site. The
nmaj or conponents of the selected renedy, which are specific to only the Baxter Springs subsite, include
the follow ng:

- Excavation, relocation, regrading, capping, and revegetation of mne/nill waste piles,
tailings inpoundments, and tailings outwash deposits,

- Streamre-channelization and constructi on of streamdiversion/control structures; and
- Prevention of mne water discharges.
The naj or renedy conmponents for both the Baxter Springs and Treece subsites include the follow ng:

- Investigation and potential renediation of residential yards inpacted by mning/mlling
wast es;

- O osure/ abandonnment of poorly constructed existing deep water wells and borings to protect
t he deep aquifer;

- Institutional controls for future devel opnment; and
- Qperation and mai ntenance of all renedy aspects which include, but are not linited to, the

followi ng: capped areas; streamdiversion/control structures; institutional controls; and
| ong-term noni toring.



STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with federal and
state laws that are legally applicable or rel evant and appropriate requirenments (ARARs) for the renedial
action, and is cost effective. However, chenical-specific ARARS under the O ean Water Act regul ating
surface water quality and the Safe Drinking Water Act regul ati ng groundwater drinking water will not be
net by the selected remedy. EPA has determined that it is technically inpractical to neet these
standards at both subsites.

This renmedy utilizes pernmanent solutions and alternative treatnent technol ogies to the maxi mum
extent practicable. However, because treatnment of the principal threats was not found to be practicabl e,
this remedy does not satisfy the statutory preference for treatnent as a principal elenent.

This remedy will result in hazardous substances renaining on the site above heal th based | evel s.
Therefore, a review wi |l be conducted within five years after comrencenent of renedial action to ensure
that the renedy continues to provide adequate protection of human heal th and the environnent.

<I M5 SRC 97073A>
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DECI SI ON SUMVARY

1.0 Site Description

The Cherokee County Superfund site is located in the extrenme southeast portion of the state of
Kansas and enconpasses an area of approximately 115 square mles. This site is designated as a negasite
due to its large size and subdivision into several subsites and operable units. A w de variety of
response acti ons have been conducted to date. The Baxter Springs and Treece subsites (shown on Figure 1)
consi st of two of the six subsites which make up the Cherokee County, Kansas Superfund site and are part
of the former Picher mning field which is centered near the town of Picher, Cklahoma. The Picher nining
field extended northward from Ckl ahorma i nto sout heastern Kansas and was one of the nost productive |ead
and zinc mning areas in the United States. This area is part of the larger Tri-State Mning District
whi ch covers approxi mately 500 square mles in southeast Kansas, southwest M ssouri, and northeast
Gkl ahona.

The surface area of the Baxter Springs subsite is approximately 17 square mles or 10,880 acres
while the surface area of the Treece subsite is approximately 11 square mles or about 7,040 acres. The
Baxter Springs and Treece subsites are underlain by mne workings with depths ranging from approxi mately
200 to 500 feet below the surface. It is estimated that 1,255 acres within these subsites are covered
with surficial mning/mlling waste piles, tailings inpoundnents, and stream outwash tailings deposits.

These two discrete subsites are being addressed by a single Record of Decision (ROD) due to their
close proximty and simlarity of wastes. However, as noted in the foll owi ng paragraphs, the subsites
are contained within different watersheds or drainage basins and thus contribute contam nants to
different stream systens and receptors. This is an inportant point to note as the sel ected remedy
specifies certain differing actions for the two subsites as well as sone conmmon remedy conponents for
both subsites.

The Baxter Springs subsite is drained by WIlow Creek, Spring Branch, and other snall unnaned
drai nages. These drai nages flow predom nantly to the east-southeast and discharge to the Spring R ver.
The Spring River eventually discharges into the Neosho River at the G and Lake O the Cherokees in Otawa
County, Oklahonma (see Figure 1). The state of Kansas has designated the | ower portion of Spring Branch
as a critical habitat for nine threatened or endangered species. These species are listed in the
Remedi al Investigation (RI) report and the Ecol ogi cal R sk Assessnent (ERA) report, which are available
in the Adm nistrative Record.

The Treece subsite is drained prinmarily by Tar Creek, which exits the Kansas portion of the Picher
field near the town of Treece, Kansas and drai ns nuch of the Cklahona portion of the Picher field. Tar
Creek discharges into the Neosho River near the town of Mam, Cklahoma (see Figure 1). The Treece
subsite has al so been designated by the state of Kansas as a critical habitat for a threatened or
endanger ed species as discussed in the ERA. The Treece subsite is contiguous with the Tar O eek
Superfund site in Ckl ahona.

The Baxter Springs and Treece subsites have been contam nated with hazardous substances as a
result of the mining and mlling of Iead and zinc ores. Hazardous substances, prinmarily lead, zinc, and
cadmum are found in the surface water, sedinents, soils, mne/mll wastes, and groundwater w thin these
subsi tes.

2.0 Site Hstory

Di scoveries of mineral deposits in Kansas are reported as early as 1870, when zinc deposits were
di scovered near Gal ena. Discoveries of |lead and zinc deposits fromthe Picher field date back to as early
as 1901 in the vicinity of Lincolnville, Clahonma.

The first commercial production of |lead and zinc ore fromthe Picher field was in 1904. M ning
operations continued in the Picher field through the 1950s, with the last |arge mning conpany closing
down underground m ning operations in 1958. Snaller nining operations continued in the Picher field area
until 1970, when all mining essentially ceased. Since the |late 1960s, the mll waste piles of the Picher
field have been actively quarried for comrerci al uses such as construction, concrete aggregate, railroad
bal | ast, hi ghway and secondary road construction, and sandbl asti ng.

The mining and processing activities conducted at these subsites, in addition to subsequent
weat hering, use, and transport, have resulted in contam nation of surface water, sedinent, soil, and
groundwater with heavy netals. The U 'S. Environnental Protection Agency (EPA) began environnental
investigations in the Picher field in 1984. EPA placed the Cherokee County Superfund site on the
National Priorities List (NPL) in 1983 pursuant to Section 105 of the Conprehensive Environnental



Response, Conpensation, and Liability Act (CERCLA), 42 U S.C. °9605. The site enconpasses the towns of
Gal ena, Baxter Springs, Treece, and Riverton, as well as the snall rural areas of Badger, Lawton, and
Wco.

EPA separated the Cherokee County megasite into subsites to initially focus and expedite the field
i nvestigations and subsequent renediation of contam nant sources in the nost heavily inpacted areas. The
si X subsites are designated as Gal ena, Baxter Springs, Treece, Badger, Lawton, and Waco (see Figure 1).
These si x subsites enconpass the majority of the areas where physical disturbances are evident and thus
represent the najor areas of past mining activities. The Gal ena subsite was addressed initially due to
the potential for exposure of the |argest population. The Baxter Springs and Treece subsites were
subsequent |y addressed fol |l owed by prelininary evaluation of the Badger, Lawton, and Waco subsites.

3.0 Highlights of Conmunity Participation

EPA Regi on VI| encouraged public review and comment on the preferred renedial alternative by
providing the public with the proposed plan and supporting docunents included in the Adm nistrative
Record file. In order to provide the comrunity with an opportunity to subnmit witten or oral commrents
EPA establ i shed a public comment period from August 18, 1994, to Septenber 16, 1994. This period was
extended for an additional thirty days to Cctober 16, 1994 due to public interest. A public neeting was
hel d on August 25, 1994, at 7:00 p.m at the Comunity Center in Baxter Springs, Kansas, to present the
proposed plan, accept witten and oral comrents, and to answer questions concerning the preferred
alternative. At this neeting, representatives fromEPA and the Kansas Department of Health and
Envi ronnent (KDHE) answered questions about the subsites and the renedial alternatives under
consi deration. Responses to the questions and comrents received during the public comrent period are
included in the Responsiveness Summary, which is provided as Attachment #1 to this Record of Decision
(ROD). The decision for these two subsites is based on the informati on contained in the Adm nistrative
Record file which is located at the earlier referenced repositories.

4.0 Scope and Role of Cperable Units

The six previously described subsites of the Cherokee County site are grouped into the follow ng
operable units (OJ): OU 1, Galena Alternate Water Supply; OU 3, Baxter Springs; OJ4, Treece; OUJ5,
Gal ena Groundwat er/ Surface Water; OUJ- 6, Badger, Lawton, and Waco; and OU-7, Galena Residential Soils.
One fornmer QU (QU-2, Spring River) no longer exists as the Spring R ver is enconpassed by the other
existing QUs. An "operable unit" is a termused by EPA to subdivide a site or subsite into parcels of
work. It is sinply a means for EPA to efficiently conplete work at a large site in a step wi se fashion.
Qperable units are typically nanmed and nunbered. The operable unit approach initially targeted inpacted
groundwat er used as a drinking water source near Gal ena, Kansas (QOJ- 1) and the subsequent renediation of
inpacts to the groundwater and surface water (OU-5). These actions were foll owed by addressing inpacted
residential soils in the community of Galena (OU-7). Activities at Q)1 and OQJ 7 also included early
renoval actions which were followed by renedial actions. Remedial actions at QU1 and QU-5 are conpl ete
while QU7 cleanup work is ongoing. The QU6 effort will be the final action at the site due to the
rural area (small potentially affected popul ation) and small vol une of wastes as conpared to the other
areas. This ROD addresses QU-3/QU-4, the Baxter Springs and Treece subsites.

The Gal ena subsite response actions are consistent with the selected renedy for the Baxter Springs
and Treece subsites. Renedial actions at the Galena subsite were selected in two RODs issued in 1987 and
1989 and were performed by EPA. The 1987 ROD required installation of a public water supply for
approxi mately 500 resi dences at the subsite while the 1989 ROD required renedi ati on of inpacts to
groundwat er and surface water in the foll owi ng manner

. Sel ective placenent of surface mne wastes to reduce human exposure and nigration of
contam nants into the groundwater and surface strearns;

. Surface water diversions to prevent stream capture by nmine shafts and subsi dences;
. Surface recontouring to reduce surface water infiltration and pondi ng; and
. I nspection of wells penetrating the Roubi doux aquifer, and plugging or lining of these wells

as necessary to protect the deep aquifer.

EPA i nmpl enented the renedial actions for the public water supply and the groundwat er/ surface water
cl eanup using Superfund nonies. The public water supply installation (OJ1) and the groundwater/surface
wat er cleanup (OUJ-5) are conplete and now in the operati on and nai ntenance phase. EPA recovered partia
fundi ng for these actions in subsequent bankruptcy and cost recovery cases. These actions were conpl et ed
first due to the large anount of wastes near popul ated areas and the inpact resulting from consunption of



netal s | aden groundwat er.

EPA initiated investigations at the Baxter Springs and Treece subsites in 1990 by issuing an
Adm ni strative Order on Consent (AOC), Docket Nunber VI 90-F-0010, dated May 8, 1990, to a group of
potentially responsible parties (PRPs). The PRPs include the follow ng conpani es:

. ANVAX, | nc.

. ASARCO Inc.;

. Eagl e- Pi cher |ndustries, Inc.

. Gol d Fields Anerican Corporation

. NL I ndustries, Inc.

. St. Joe Mnerals Corporation (The Doe Run Co.); and
. Sun Conpany, Inc

Under the terns of the ACC, the Respondents performed the R, including the Human Health R sk
Assessnment (HHRA), ERA, and FS for the Baxter Springs and Treece subsites. EPA subsequently devel oped a
t echni cal menorandum dated January 5, 1994, which recommended a renedial alternative and served as a
basis for a feasibility study addendum (FS Addendum) prepared by the Respondents. Respondents submtted
the FS Addendumin June 1994. The FS report, FS Addendum and EPA s technical nenorandum are included in
the Administrative Record, along with the R, HHRA and ERA reports.

The sel ected remedy for the Baxter Springs and Treece subsites is consistent with the Galena QU-7
ROD in regard to the cleanup of source materials and residential areas. EPA conpleted a ROD for the
inpacted residential areas of Galena (QUJ7) in July 1996. This renmedial action is currently underway
(1997) and is planned for conpletion in 1998. The QU7 ROD provided for the excavation and di sposal of
residential soils inpacted by mining, mlling, and snelting wastes.

5.0 Baxter Springs and Treece Subsite Characteristics

Past m ning practices produced approxinmately 75 mllion cubic yards of mne and mll wastes within
t hese subsites, of which approxinmately 4.3 mllion cubic yards remain today. The surficial mne wastes
at the subsites al so consist of devel opment and waste rock that have little mneralization (non-mlled
material). M1l wastes consist of the fine (tailings inpoundnent derived) and coarse grained (commonly
referred to as "chat") nmill tailings that have el evated | evels of metals. For purposes of this RCD, al
wast es, including devel opnent rock, waste rock, chat, and fine grained flotation inpoundnent tailings are
referred to as nine wastes. Since the surficial mne wastes were originally excavated frommneralized
strata, they contain ninerals characteristic of the nining district, chiefly, galena and sphalerite. The
m ne wastes contain heavy netals at concentrations above natural background soil levels. The netals
whi ch are the contam nants of concern include cadmium |ead, and zinc; however, the nine wastes al so
contain the foll owi ng hazardous substances: arsenic; copper; nercury; and manganese. The predom nant
focus is on lead, cadm um and zinc because these constituents exceed acceptabl e risk nanagenent or
regul atory concentration | evels and create unacceptable risks to human or ecol ogi cal receptors

The Rl report for the Baxter Springs and Treece subsites indicates that contam nants, principally
heavy netals in the soils, surface mne wastes, shallow groundwater, sedinments, and onsite surface water
bodi es represent the principal threats to human health and the environment. The nain routes of exposure
with respect to human health are through direct contact with and ingestion of the soil or surface mne
wastes, and potential uptake of contami nants through locally grown produce, beef, and dairy products.
Lesser potential routes of exposure include air and water media.

Wth respect to environnental inpacts, the nain concerns are direct uptake of contam nants from
wat er by aquatic organisns and the potential for inpacting critical habitat for state listed, threatened
or endangered species. The shall ow groundwater, which is currently not being used as a source of
drinking water, is contam nated with hazardous substances, including | ead, cadmi um and zinc.

The devel opnent rock is fromshaft excavation and is nostly the nonm neralized overbearing
Pennsyl vani an age shal es and |i mestones. The waste rock is the oversized naterial from opening the
lateral drifts or tunnels. The devel opment and waste rock cover about 18 acres within these subsites
(about 200, 000 cubic yards) and are insignificant sources of the contam nants of concern conpared to the
mll wastes.

The m || wastes represent the main source of hazardous substances at these subsites. The coarse
grained material known as "chat" represents the residual material fromthe jigging and tabling mlling
processes. Chat nornally ranges fromabout 1/64 to 3/8 inch in diameter. The netals in the chat are
primarily concentrated in the finer materials which generally nake up 3 to 12 percent of the total
volume. The average concentrations of lead and zinc in the chat piles range from 360 to 1,500 parts per



mllion (ppn) and 6,000 to 13,000 ppm respectively.

The flotation tailings represent the fine residual naterials which remain fromthe froth flotation
mlling processes. These tailings are fine grained and are silt sized or smaller (finer than a 200-nesh
screen). Sinmilar to chat, the netals are nore heavily concentrated in the finer grained material. The
average |l ead concentration in flotation tailings is approximately five tines higher than the
concentration in typical chat and ranges from 380 to 5,900 ppm Zinc concentrations in flotation tailings
are al so much higher than in chat and range from 3,800 to 64, 000 ppm

Most of the flotation tailings (90 percent) wi thin these subsites occur w thin inmpoundnents.
However, there are some tailings inmpoundments where the di kes have been eroded or overtopped, and the
tailings have washed into adjoining areas or streams. These outwash areas cover 27 acres in these
subsites and are a major source of contanination. At |east eight areas within these subsites have
outwash tailings material in the streams which have been m xed with other stream sedi nents. Figure 2
depi cts the various types of mine wastes at the Baxter Springs subsite that are addressed by the sel ected
al ternative.

Soils in the imediate vicinity of the surface m ne wastes have el evated levels of netals. This
is likely a result of several processes which include the followi ng: transport of w ndblown dust from
all types of nmining wastes; erosion fromthe chat and tailings areas; transport of contami nants via
surface water flows or groundwater seeps; and mechanical redistribution fromchat quarrying operations
Al of the previously described types of mning wastes, bedrock, and soils nmay be commingled in various
conbi nat i ons.

Two naj or aquifer systens, referred to as the shallow and deep aquifers, underlie these subsites.
The shal l ow aquifer is conprised of M ssissippian age |inestones which host the | ead-zinc mnera
deposits that were mned at these subsites. Water fromthe shallow aquifer is not frequently used at
these subsites for donestic or |ivestock supplies because it is lowyielding and the quality is generally
poor. Water fromwells in the shallow aquifer is laden with calciumsul fate and regul arly exceeds
secondary safe drinking water standards for iron, nanganese, and sulfate. Wter quality data fromwells
located in the shallow aquifer in the non-mned area east of Baxter Springs indicate that the water is
potable; thus it is highly probable that past mning activities have degraded the water quality of the
upper nost aquifer.

The deep aquifer occurs in |ower Odovician age sandy dol omte and provides the principal source
of water for public, industrial, donestic, and |ivestock supplies at these subsites and surroundi ng
areas. Water in the deep aquifer contains cal ci um bi carbonate or cal ci um magnesi um bi carbonate and is
adequate for nost uses. East of the Spring River, the deep aquifer water generally has | ess than 500
mlligrans per liter (nmg/l) of dissolved solids with mnor detectable concentrations of trace netals.
West of the river, the dissolved solids concentrations increase up to 1,030 ng/l and concentrations of
trace nmetals are simlar as to the east. Wile the deep aquifer is predom nantly clean and not i npacted
by m ne wastes, the R report concluded that it could potentially becone inpacted by faulty well seals or
| eaky casings in wells installed within the | ower aquifer. The available data indicates that nine water
has not nmigrated fromthe shallow aquifer to the deep aquifer through the intervening geologic strata
The intervening strata was thus determ ned to be an adequate confining unit or aquitard

The Rl report assesses the netals |oading contributed to the Spring and Neosho Rivers by the
streans and creeks in the Baxter Springs and Treece subsites. The conbined zinc |oading to the Spring
River fromWII|ow Oreek and Spring Branch at the Baxter Springs subsite is approxi mately 24,000 pounds
per year. The zinc load contributed to the Neosho River fromthe Tar Creek drai nage basin within the
Treece subsite is estinmated at 220, 000 pounds per year

Air sanpling conducted during the investigations at these subsites indicates that nationa
standards for air quality are not exceeded. The highest recorded concentration of |ead was 0.2
m crograns per cubic meter (ug/m3), which is well below the national standard of 1.5 ug/m 3.

6.0 Sunmary of Site R sks

In conjunction with the Baxter Springs and Treece R, a HHRA and an ERA were conducted by PRPs to
evaluate the risks to human health and the environment that could result from exposure to hazardous
substances. These reports which detail the screening | evel type assessnents are contained within the
Adm ni strative Record file.

These screening | evel risk assessnents were prepared using data fromthe subsites and from
assunptions regardi ng maxi num exposures that coul d be reasonably expected to occur for an individual or
popul ation at or near the subsites. This exposure is defined as the Reasonabl e Maxi mum Exposure (RVE)



The individual (or population in the case of the ERA) nost likely to be exposed to hazardous substances
is defined as the RVE individual. The RVE individual is used as a reference point in the risk assessnent
process to help determ ne what health related risks are present. The RME popul ation is used as a
reference point in the ERA in order to help determine the risks that are present.

6.1 Human Health Ri sks

When eval uating the risk resulting fromexposure to hazardous substances for people at or near a
Superfund site, EPA considers the exposure to be unacceptable if it results in a hazard index (H)
greater than one. A H is a summary for a specific chemcal across all pathways or a summary of al
hazardous quotients (HX®) for a residential scenario. A H of one or nore indicates that adverse health
effects are possible. Hunman health effects related to | ead are assessed using EPA's Integrated
Upt ake/ Bi oki netic Mbdel (IEUBK). The risk associated with |lead is considered unacceptable if the | EUBK
nodel predicts that |ead levels in blood exceed 10 mcrogranms per deciliter (ug/dl) for the hypothetica
child at a frequency greater than 5% Children under six years of age are considered the major
popul ation at risk

A | ead and cadm um exposure study was conpl eted by the Agency for Toxic Substances and D sease
Regi stry (ATSDR) in January 1996 at the Cherokee County site. The study targeted the Gal ena subsite
which is adjacent to the Baxter Springs and Treece subsites. The ATSDR exposure study denonstrated a
10. 5% exceedance of bl ood | ead | evels above 10 ug/dl for the hypothetical child. The ATSDR study
consi sted of the actual collection of children's blood | ead sanples foll owed by anal yses and
conpr ehensi ve i n-home assessnments of several variables

The 1 EUBK nodel was used to sinulate exposure to | ead and bases its calculations on children as
they represent the nost sensitive receptor group. |If a given exposure does not pose a problemto
children living in these subsites, then adults are assuned not to be significantly inpacted. The
conpl ete 1 EUBK data output for the Baxter Springs and Treece subsites is presented in Appendi x E of the
HHRA report. The results froman | EUBK nodel run for QU7 of the Cherokee County site are provided in
Attachrment #2 of this ROD. The attachnent al so contains an adult |ead nodel run for the Baxter Springs
and Treece subsites. The information in Attachnent #2 was prepared by EPA. The |EUBK data in the HHRA
(Appendi x E) was prepared by the PRPs. The EPA nodels include institutional control assunptions and site
specific information

The results predicted by the | EUBK nodel indicate that the concentrations of lead currently
present in soils at these subsites present an unacceptable risk to the children living in residences
located on or near mne wastes. The concentration of lead in residential soils is the main concern for
the uptake of |ead and projected el evated bl ood | ead | evel s under both current and future residentia
| and use scenari os.

The HHRA report discusses the Hs and HQ relating to human exposure to onsite soil, water, and
air, as well as human ingestion of beef, mlk/dairy products, and produce. A HQis a conparison of site
speci fic chem cal intake versus established intake |evels that do not pose a health threat. H's and HG
estimate potential health risks. Soil pathways generally dom nate the risk characterization for the
Baxter Springs and Treece subsites. Except in cases where residences are |ocated on or near nine wastes
within the Baxter Springs and Treece subsites, significant | ead exposures are potentially unlikely to
occur under current site conditions. Based on the onsite data and nodel default val ues, the human upt ake
of lead fromair, water, and diet have a | esser inpact on total |ead uptake when conpared to potentia
soil contributions.

These results are based on the prem se that inpacted groundwater is not being consuned and that
recreational activities on/in inpacted streans and bodies of water are not occurring. Al though the
i npact ed uppernost aquifer is not known to be utilized as a prinary drinking water source at the present
tine, it may contam nate the | ower aquifer, which is a primary water source, and it is al so possible that
shal | ow aqui fer donestic or agricultural wells could be drilled in the future. Additionally, there may be
rural users of the uppernost aquifer that have not been identified. R sks are also associated with the
contact of surface water through actions such as boating, swiming, or fishing as well as inpacts from
the consunption of contamnated fish. In summary, non-soil pathways do not have a substantial known
i npact on predicted blood | ead | evels, but groundwater and surface water may be a pathway of concern
under certain circunstances.

Lead is the only denonstrated hunan health risk at the site. However, cadm um has the potential to
create an unacceptable risk resulting fromthe ingestion of vegetables or groundwater. Vegetables have
been denonstrated to readily uptake cadm um and thus pose a potential health threat. Many studies at
this multiple operable unit nmegasite have concl usively denonstrated human health risks. Additional human
health risk studies can be found in the Adm nistrative Records for Q)1, OJ)5, and Q)7 of the Gl ena



subsite
6.2 Ecol ogi cal R sks

Data col l ected during the investigations of both the Baxter Springs and Treece subsites indicate
the contam nants of concern for ecol ogical risk include cadmium |lead, and zinc. Wile zinc is not a
contami nant of concern (COC) with respect to human health, it is a concern for ecological risk in
addition to cadmiumand | ead. Cadnmium |ead, and zinc exceed the Ambient Water Quality Criteria (AWX)
establ i shed by the Cean Water Act (CWA) in the streans of both subsites.

For aquatic organisns, a site specific surface water cleanup goal for each netal contam nant was
derived by calculating a toxicity reference value (TRV). TRVs were devel oped by using site specific
vari ables (e.g., hardness, pH and are appropriate for use in cal culating ecol ogical risk because they
are based on species found or expected to be present in these subsites. The followi ng table conpares the
TRVs and AWXC.

Cont am nant AWX - Chronic TRVs
of Concern (mo/l) (mo/ 1)
zinc 0. 10599 1. 423
cadm um 0.00113 . 008
| ead 0. 00318 . 027

The TRVs were conpared to concentrations of the COCs in surface water at various exposure
locations (streamor pond sanpling stations). A ratio between the actual surface water concentrati on and
the TRV was then calculated to assess the risk to the aquatic environnent. This ratio is referred to as
the toxicity quotient (TQ. For ecological risk, EPA generally considers risk to be unacceptable if the
TQ is greater than one. A TQ of one or nore indicates that adverse ecol ogical effects are possible.

The investigation of these subsites included anal ysis of streans and ponds, which focused on
assessing the risk to aquatic life utilizing the TRVs. The streams assessed included Tar Creek/ Tar Creek
Tributary (draining the Treece Subsite), and Spring Branch/WIIlow Creek (draining the Baxter Springs
subsite). Refer to Figures 3 and the earlier text discussing the two separate subsites and associ ated
wat er sheds or drai nage basins that are addressed by this ROD.

Fi sh popul ations in lower Tar Creek within the Treece subsite were low, |ikely due to high zinc
concentrations and margi nal physical habitat. The TQ for zinc, based on the ratio of the TRV to average
zinc concentrations in Tar Creek, was six. Toxicity quotients for the other netals were | ess than one

Metal concentrations in Spring Branch (Baxter Springs subsite) indicate the potential for adverse
effects to occur based on T@ for cadm umand zinc at values of ten and seven, respectively. Fish were
collected during field surveys which yielded different age classes of only a single species. This may
indicate that this single species is reproducing in the creek. However, this data is incapabl e of
eval uating chronic, sub-lethal effects which are nore significant to the viability of subsite species
including fish, than the acute effects evaluated. Additional factors such as acclimation of the aquatic
speci es, speciation/bioavailability of the COCs, and frequency and pattern of occurrence of toxic
conditions may be masking the toxicity of the netals of concern. Thus, while some field data may
indicate that certain linted fish popul ations are seemingly tol erant of adverse conditions, the TQs
indi cate that non-acclinmated organi sns woul d be adversely affected. This condition limts the
introduction and establishnent of organisms in the affected habitats and serves to restrict the
ecol ogi cal structure and function of the system This results in fewer and fewer types of organi snms and
less resilience in their trophic relationships

Al t hough the aquatic habitat in Spring Branch (Baxter Springs subsite) was rated as fair, this
drainage is entirely contained within an area inpacted by mning. The R report indicates that seepage
fromBallard Pond, currently used by a chat reuse facility, is likely a major source of cadm umto Spring
Branch. Fish were not observed in Ballard Pond, which had a cadm um TQ of ten, and Pond TP-7 which had
TQs for iron and | ead exceeding one. The Ballard Pond is further discussed in the R report.

Mean TQs for cadmium lead, and zinc in WIlow Creek (Baxter Springs subsite) were | ess than one
however, it should be noted that AWX are exceeded for cadmum lead, and zinc. WIIlow Creek drains the
northern portion of the Baxter Springs subsite and the upper segnents of the creek are nornmally dry
during the sunmer. An additional Baxter Springs subsite factor that nust be taken into consideration is
m ne shaft discharge effects. The Bruger M ne shaft occasionally discharges groundwater to WIIow Creek,
and when di scharges occur, zinc concentrations in WIllow Creek likely exceed a TQ of 1. The Bruger shaft
is further discussed in the R report.



The investigation conducted at both subsites also focused on identifying risk to terrestria
organi sns. Three key site-specific species were selected to represent the terrestrial receptor groups at
these subsites. The species selected were the barred oW, red tailed hawk, and nink. For terrestria
organi sns, the potential for toxic effects was eval uated by conparing the No Chserved Adverse Effect
Level (NQAEL) data fromthe literature (for the same or simlar organisns) to contam nant dose estimates
for the species at these subsites. The Lowest Cbserved Adverse Effect Level (LOAEL) data were used when
NOAEL data were not available. To quantitatively estimate doses, it was assuned that the terrestria
receptors were exposed to nmine related netals by inhalation of fugitive dust, ingestion of mne wastes
and soils, ingestion of surface water, and ingestion of vegetation or prey. The worst case and RVE
scenari os were used. Wrst case was defined as the highest exposure that is reasonably expected to occur
at a subsite and was based on using a conbination of conservative (i.e., high bias) exposure assunptions
and upper bound (95th percentile) data. The RVE scenario used | ess conservative, nore site-specific
exposure assunptions and arithmetic nean concentrati ons of the contam nants. The exposure assunptions
and exposure point concentrations (EPCs) used to quantify intakes are presented in detail in the ERA
report.

Toxi col ogi cal data neasuring the chronic effect of netals in the key terrestrial species
identified for the subsites were not available, but data for other related species were avail abl e.
Therefore, toxicity data for surrogate species were used. LQAELs for surrogate species were used, along
with uncertainty factors, to approximate TRVs for cadmium |ead, and zinc for the three key receptors
The TRVs represented the predicted no-adverse-effect dose. The dose calculations for all terrestria
receptors are presented in Appendi x A of the ERA and the exposure/intake assunptions are presented in
Section 5 of the ERA report.

Results of the toxicity assessnment for mnk indicate that chronic adverse effects fromexposure to
cadmum lead, or zinc are possible, since the worst case and RVE T were equal to or slightly higher
than one (range of one to three). These data indicate that terrestrial species which consume fish will
l'i kel y experience adverse chronic effects fromexposure to cadmum lead, or zinc. The calculated TQs
for two raptors were all less than one

In summary, the ERA indicates that there is a significant and unacceptable risk to aquatic
organi sns present at these subsites. The risk to terrestrial organisns that eat fish is al so considered
to be unacceptable. Additionally, a nunber of assunptions in the ERA result in an underesti mated | eve
of risk. Exanples of the under estinmating of risk for aquatic receptors include the following: T were
calculated with LOAELs instead of NOAELS which are approximately ten fold | ess stringent; mean chronic
LOAELs were cal cul ated froma range of values rather than using the nost conservative LOAEL; sediment was
omtted as an exposure pathway; concentrations reflecting potential for adverse effects on individuals
wer e di sregarded; and dissol ved nmetals concentrations were adjusted using ratios based on stream specific
sanpling data rather than assuming 100% avail ability of total recoverable metals. Underestimated |evels
of risk for terrestrial receptors include the same factors as for aquatic receptors with the addition of
the nost-1likely-exposure (MLE) intake being estimated rather than using the RMVE intake. Wien considering
the non-conservative ERA characterization yielded a determ nation of significant and unacceptabl e risk
this only serves to foster and enphasi ze the need for renedial action to be inplenented

7.0 Renedial Action ojectives

During the FS process, nedia specific Remedial Action (bjectives (RACs) were devel oped to address
t he unacceptabl e risks associated with each medi a and exposure pathway. These RAGCs are goals for
remedi ati on that can be addressed through either reduction of exposures and/or reductions in contam nant
levels. Two RAGs were devel oped for surficial mne wastes, four RAGs were devel oped for groundwater, and
two RAGCs were devel oped for surface water. These RAGCs are presented on Table 1

The RAGCs were devel oped fromthe extensive amobunt of site specific information obtained during
various phases of work conducted at the site. The R provided site characterization information
detailing the nature and extent of contam nation in all media (groundwater, surface water, sedinents,
soil, mne wastes, air), the transport and exposure pat hways of the various contam nants through the
various nedia, and the detail ed physical properties and nature of the media and contaminants. The
potential risks and transport pathways for the COCs were evaluated in the HHRA for human receptors and
the ERA for non-human (plants, animals, organisnms) receptors or ecol ogi cal assessnent endpoints "biota"
The RI, HHRA, and ECA are contained within the Adm nistrative Record for the subject site

The RAGCs for the surficial materials or nine wastes (as presented on Table 1) are designed to
prevent direct human contact with the wastes and thus elimnate the inhalation, ingestion, or derna
absorption of the site specific COCs. The elimnation of the direct contact threat will ensure that the
human health risks are reduced or elinmnated. Specifically, the RAGCs for source materials or nine wastes
are designed to prevent exposures that result in excess cancer risks greater than 1.00E-06, a



non-carcinogenic H greater than 1.0, and el evated bl ood | ead |l evels greater than 10.0 ug/dl for nore
than five percent of the child population. These RAGs al so enconpass soils that nay be inpacted by or
contain mining wastes and al so reduce or elimnate contributions to the groundwater and surface water
systens. Additionally, the RAGs address ecol ogi cal risks associated with the exposure of biota to netal
cont am nants.

The groundwater RACs (see Table 1) are designed to prevent human and ecol ogi cal exposure to
contam nated groundwater as well as groundwater contributions to surface water that would result in
unaccept abl e human and ecol ogi cal risks. The groundwater RAGs will prevent the migration of contam nants
fromthe upper shall ow saturated zone (Boone aquifer) to the | ower Roubi doux aquifer and thus prevent
human health risks and exceedances of ARARs for the |ower aquifer. The groundwater RAGs prevent the
addi ti onal degradation of the Tar Oreek Superfund site in Cklahoma and al so are consistent with the past
actions inplemented by EPA Region VI at the Ckl ahoma Tar Creek Superfund site.

The RAGCs for surface water (see Table 1) are al so designed to prevent direct hunman contact with
contam nants by elimnating ingestion, absorption, and inhal ation pathways. The surface water RAGCs will
prevent the transport of contam nants through the streans (including streamsedinents) in order to reduce
or elimnate excessive ecological risks in the Neosho and Spring Rivers. The RAGs will prevent the
exposure of aquatic biota to contaminants in order to reduce or elimnate excessive ecol ogical risks.

8.0 Sunmary of the Alternatives

Ei ght basic alternatives were devel oped to address the RAGs in the FS report. Several of these
alternatives included variations (sub-alternatives) for a total of 18 individual alternatives. The
variations were designated by lettering such as 4a, 4b etc. O these 18 alternatives, eight became
candi dates for additional detailed analysis. None of these original 18 FS alternatives or
sub-alternatives were ultimately sel ected.

The EPA and the state of Kansas reviewed the PRP generated FS and initially proposed a nodified
version of Alternative 5a as a viable approach. Alternative 5a was not one of the eight alternatives
carried forward for detailed analysis in the PRP derived FS. EPA and the state provided the PRPs with a
nodi fied version of Alternative 5a, known as "Mdified 5a". |In response to this input by EPA and the
state of Kansas, the PRPs prepared an FS Addendum whi ch detailed an alternati ve based on the Mdified 5a
Alternative and the original FS Alternative 3. This alternative is described in the FS Addendum and is
designated as Alternative 3b. EPA has selected this approach, Alternative 3b, as provided in the FS
Addendum as the renedy for the Baxter Springs and Treece subsites.

Al ternatives were anal yzed based on the nine criteria for remedy selection in accordance with the
National Contingency Plan (NCP). For purposes of clarity, only the selected alternative, 3b, and
Alternatives 3, 5a, and Mddified 5a will be discussed in the followi ng eval uation and conpari son
sections. Table 2 provides a conparison of these four alternatives. It should be noted that the cost
information on Table 2 is fromthe FS and FS Addendum docurnents and thus represents 1994 dollars. The FS
was actually conpleted in 1993 and the FS Addendumin 1994; thus, all historic costs are considered to be
in 1994 dollars for clarity. Updated costs for the selected alternative are presented later in this
docunent. Attachnent #3 contains a description of the original 18 alternatives for informational
purposes. The FS and FS Addendum contain additional information discussing the original 18 alternatives,
the Modified 5a Alternative, and the selected 3b Alternative.

9.0 Evaluation of the Alternatives and the Sel ected Remedy

The NCP, 40 CF. R Section 300 et. seq., requires EPA to evaluate selected renedial alternatives
against nine criteria. A selected or preferred alternative nust satisfy all nine criteria before it can
be inplenmented. The first step is to ensure that the selected remedy satisfies the threshold criteria.
The two threshold criteria are overall protection of public health and the environnment and conpliance
with ARARs. In general, alternatives that do not satisfy these two criteria are rejected and not
eval uated further. However, conpliance with ARARs may be "waived" if site specific circunstances warrant
such a "waiver" as described in Section 300.430(f)(1)(ii)(C of the NCP, 40 CF.R °
300.430(f)(1)(ii)(©. As described in detail in Section 9.2 herein, the selected renedy anticipates that
certain ARARs will be waived based on technical inpracticability.

The second step is to conpare the selected remedy against a set of balancing criteria. The NCP
establ i shes five balancing criteria which include: |long-termeffectiveness and pernanence; reduction in
toxicity, mobility, or volune achieved through treatnent; inplenmentability; short-termeffectiveness; and
cost. The third and final step is to evaluate the selected remedy on the basis of nodifying criteria.

The two nodifying criteria are state and community acceptance. The local comunity and the state of
Kansas have accepted and concurred with the sel ected renedy.



9.1 COverall Protection of Human Heal th and Environnent

This criterion addresses whether a renedy provi des adequate protecti on and describes how ri sks
posed t hrough each pathway are elimnated, reduced, or controlled through treatnent, engi neering
controls, or institutional controls.

The sel ected remedy, 3b, is summarized on Table 3 (al so see Figure 2) and discussed in Section 10
of this docurment. It should be noted that this remedy specifies differing actions for the two separate
subsites that are addressed by this single ROD. Most of the alternatives consisted of differing
approaches for the two subsites which are |ocated within different watersheds or drai nage basins (see
Figure 3). It should be noted that this RODis primarily an ecol ogi cal renedy designed to protect
surface water, groundwater, and ecol ogi cal receptors. However, there is a human heal th conponent
associated with residential soils potentially contam nated by mning wastes. For estimating purposes, 25
residential properties are assunmed to represent the nunber of affected properties. It should be noted
that no properties have currently been determ ned as requiring cleanup, but the characterization is
sonewhat limited. Future renedial design investigations will provide additional information for the
residential renedial action conponent.

The sel ected remedy prinarily focuses on ecol ogi cal protection of the environnment through cl eanup
actions at the Baxter Springs subsite to reduce nmetals loading to Spring Branch and WIIlow Creek and
through actions at both the Baxter Springs and Treece subsites that include the inplenmentation of
institutional controls and pluggi ng of abandoned deep wells. Inplenmentation of the selected remedy will
reduce the risks identified for terrestrial organisms that consune fish within the Baxter Springs
subsite, which were the primary ecol ogical group identified at risk. Protection of aquatic organisns in
the Baxter Springs subsite will be acconplished by reducing or elimnating netals |oading to Spring
Branch and W11l ow O eek through renmoval and capping of source materials. The RAGs for surficia
materials are achieved at the Baxter Springs subsite by preventing terrestrial biota from exposure to
netals contamnants in surficial nmaterials. The groundwater RAGs are achi eved by perforning engineering
actions in the Baxter Springs subsite and by inplenmenting institutional controls and pluggi ng abandoned
deep wells in both the Baxter Springs and Treece subsites. Additionally, the groundwater RAGCs are
achi eved by inplenenting a consistent renedial approach at the Baxter Springs and Treece subsites which
conplinents, and is supplenental to, the actions taken at the Tar Creek site in Cklahoma. The surface
wat er RAGs are al so achi eved by reducing the exposure of aquatic biota to nmetals inpacted surface waters
at the Baxter Springs subsite

In sunmary, the selected renedy will protect the earlier referenced species of concern by renoving
or capping the nost highly inpacted mne wastes and by reducing the netals | oading to surface water
bodi es. These species are inpacted by contact or consunption of netals |aden water, or by consunption of
ot her speci es which have been inpacted by nmine wastes. The renedy provides protectiveness by renoving or
cappi hg and revegetating the nost inpacted wastes, and since wastes which are in contact with surface
wat er bodies are prioritized for actions, protectiveness is also provided by reduci ng the | oading of
nmetals to surface water. The habitat will thus ultinmately be greatly inproved with only a required
short-termdi sturbance of inpacted habitat areas in order to conplete the engineering actions

This remedy will provide protection of human health by remedi ating current residential yards
situated on or near mine wastes if these yards exceed EPA established action |levels. Future residents
will be protected through the inplenmentation of institutional controls that will prohibit building on
soils or mne wastes which exhibit concentrations of contam nants in excess of action levels. This will
achi eve the RAGs for surficial materials by preventing direct human contact by ingestion and/or
inhal ation of the site specific contam nants. Also, the institutional controls will prohibit use of the
shal | ow groundwat er for human consunption. The selected renedy will provide protection of the deep
aqui fer by plugging poorly constructed or abandoned wells installed within the deep aquifer. This aspect
of the remedy achi eves the groundwater RACs by preventing risks associated with the potential domestic
use of netals inpacted groundwater and al so prevents the downward mgration of contam nated groundwater
fromthe upper Boone aquifer to the | ower Roubidoux aquifer. The renedy al so achieves the surface water
RAGCs by preventing the transport of netals inpacted sedinent to off-site areas by reducing or elimnating
the contributions fromon-site sources

The sel ected renedy does not include source contai nnent/stabilization actions to inprove surface
water quality in Tar Creek due to technical inpracticability. The technical inpracticability aspects are
di scussed in Sections 10.0 and 11.1, herein, in addition to Attachnent #4. However, considering all of
the threats posed by conditions at both subsites, the risk reduction that will occur due to actions that
will be taken to address them and consistency with past actions at the Region VI Tar Creek site, the
sel ected renedy does provide optimumoverall protection of human health and the environnent.



Al four conparison alternatives for the Baxter Springs subsite (3, 3b, 5a, Mdified 5a) provide
protection of the aquatic environnent through engineering controls and provide for a reduction of aquatic
risk by renoval of mne waste piles and inpoundments in addition to excavation of outwash tailings in the
Baxter Springs subsite streans. O the four Table 2 Alternatives, Alternative 5a offers the highest
degree of aquatic protection through remedi ation of the | argest sources of mne wastes that contribute
netals |oading to the subsite streanms. Modified Alternative 5a is the next nost protective remedy
(overall) as it includes | ess mne waste pile and inmpoundrent renedi ati on and | ess channel inprovenents
than Alternative 5a. Alternative 3b (the selected renedy) is nore protective of the Baxter Springs
subsite than the other three Alternatives (3, 5a, and Mddified 5a) since it includes the greatest anount
of actions (see Table 2) for the Baxter Springs subsite. The FS addendum estimates that Alternative 3b
will reduce or elinmnate 85%of the nmetals |loading to the Baxter Springs subsite. Volune reductions
of lead, cadnium and zinc are estimated at 116, 115, and 15,200 pounds per year, respectively to the
Spring River. However, Alternative 3b does not include cleanup actions for the Treece subsite due to
technical inpracticability.

Al alternatives presented in the FS report and addendum except Aternative 1 (No Action),
address the potential current human health risk by renediation. The 5a, Mdified 5a, and 3b Alternatives
provi de protection of human health through the inplementation of institutional controls on the use of
groundwat er and control future residential devel opment on mine wastes. Alternatives 3, 3b, 5a, and
Modi fied 5a al so provide sone protection of human health by the renediati on of varying anounts of mne
wastes in existing residential areas and undevel oped m ne waste areas.

9.2 Conpliance with Applicable or Rel evant and Appropriate Requirements (ARARs)

This criterion addresses whether the selected remedy will nmeet ARARs of federal and state |aws.
Conpl i ance with chem cal -specific, location-specific, and action-specific ARARs is required of the
sel ected renedy unless a waiver of an ARAR is justified. Based on conditions at both subsites, a
justification for a waiver of certain ARARs is provided in this ROD

The selected renmedy will meet all federal and state |ocation-specific and action-specific ARARs
relating to the Baxter Springs subsite. These ARARs are listed in Section 11, herein. The
action-specific and nost of the |ocation-specific ARARs relating to the Baxter Springs subsite are not
required for the Treece subsite because the conponents of the selected renedy for the Treece subsite are
different, which include residential yard cleanup, if any, and institutional controls.

Action-specific ARARs for the Baxter Springs subsite include the dean Water Act (CWA) regul ati ons
on stormwater discharge fromindustrial activities such as inactive nining sites. Surface m ne wastes
contribute netals |loading to the surface water bodies as a result of runoff generated by infiltration
events as well as fromerosion of the mne waste piles by subsite streans. The 5a, Mdified 5a, 3, and
3b Alternatives (in Baxter Springs only) meet the requirements of the CWA regul ations by reduci ng water
pol lution fromrunoff.

Chemi cal -specific ARARs are waived at both subsites due to technical inpracticability.
Chemi cal -specific ARARs are technically inpractical to achi eve because avail abl e technol ogi es cannot
achi eve cleanup levels within a reasonable tine frane due to limtations inposed by site characteristics,
such as karst-like topography, nine voids, enornous nmine waste piles and other sources of contam nants
out si de these subsites (adjacent mne waste areas). It is technically inpracticable for cleanup actions
at both subsites to achieve Safe Drinking Water Act standards in the shallow aquifer nor can the CMA
standards be achieved in surface waters.

None of the alternatives evaluated in the Feasibility Study nmet chem cal -specific ARARs
establ i shed by the Safe Drinking Water Act (SDWA) and the CWA. These ARARs are listed in Section 2 of
the FS Report. The NCP, 40 C.F.R ©300.430(e)(2) and Section 121 (d) of CERCLA, 42 U S.C °9621(d),
require that renedial actions achieve a cleanup |evel equivalent to the Maxi mum Cont am nant Level Coals
(MCLGs) or action levels established under the SDWA and the AWX established under the CWA, where such
goals or criteria are relevant and appropriate under the circunstances. The AWX established pursuant to
the CM are relevant and appropriate cl eanup standards for protection of surface water at these subsites
but, require a waiver based on technical inpracticability as discussed bel ow

Residents in the Baxter Springs and Treece subsites are served by public water districts and the
shal  ow groundwater is not typically used for drinking water due to its poor taste therefore, MCLGs are
not rel evant and appropriate cleanup | evels under the circunstances. The Maxi mum Cont ani nant Level s
(MCLs) promul gated under the SDWA are rel evant and appropriate for renediation of the shall ow groundwat er
at the Baxter Springs and Treece subsites because the shall ow groundwater may be used for water supply in
the future and there nay potentially be a limted nunber of unidentified rural residents that currently
utilize the uppernost aquifer. MCLs are achieved in the current public water supply systens for the



residents of the Baxter Springs and Treece subsites.

A wai ver of the chenical -specific ARARs for the Baxter Springs subsite and the Treece subsite is
requi red based on technical inpracticability. The evaluation of cleanup technologies in the FS and FS
Addendum i ndi cate that the renedial technol ogi es eval uated are not capabl e of achieving these ARARs
within a reasonable time frane due to limtations inposed by site characteristics. The karst-like
(conduit flow) geol ogy and numerous mne voids at these subsites, in addition to the several square nile
areal extent (28 square mles for both subsites), effectively elimnate the use of typical engineering
controls for cleanup of the contami nated shallow aquifer. |In addition, every mne waste pile that
contri butes heavy metal contamination to the surface waters cannot be renoved fromthe subsites.
About 4.3 million cubic yards of surface mning wastes contribute to surface water contanm nati on at these
subsites. No place exists that could practically handl e that vol ume of mne waste nor would it be
practical to excavate or handl e that vol ume of wastes.

Further, chem cal -specific ARARs for the Treece Subsite cannot be achieved in a way that woul d be
conpatible with the conpleted actions at the contiguous EPA Region VI Tar Creek Superfund site. It would
be inordinately costly to remediate Tar Creek at the Treece subsite, and if such renediati on were
perforned, the creek would be re-contamnated as it flows from Kansas into Cklahoma. In 1985, the EPA
Sel ected Renedy for the Tar Creek Superfund site in Cklahoma determ ned that the Okl ahonma portion of Tar
Creek is irreparably damaged due to historic mning operations (no beneficial use designation). Thus
the Region VI remedy allows mllions of tons of mining wastes to remain on the surface, which continues
to contam nate Tar Creek. The total cost for Alternative 3b, the Sel ected Remedy, at the Baxter Springs
and Treece subsites is approximately 7.1 million dollars (1997 estimate). The additional total costs for
renmedi ation of Tar Creek at the Treece subsite is estinmated at approximately 65.5 million dollars, which
is considered inordinately costly (1994 dollars). The total present worth val ue of the conprehensive
remedy for both subsites was estinmated at approxinmately 79 million dollars in 1994 (total estimated costs
of 93.2 nillion dollars). The additional 65.5 mllion dollars for Treece subsite actions would inprove
the water quality in Tar Creek. However, it is uncertain whether, even if renediated, Tar O eek would
achi eve AWQXC standards under the O ean Water Act

9.3 Long-Term Ef fecti veness and Per nanence

This criterion addresses residual risk and the ability of a renedy to naintain protection of human
health and the environnment over tinme, after renedial action goals have been conpleted. Factors that are
consi dered include both the magnitude of residual risk remaining after inplenentation as well as the
adequacy and reliability of controls used to nanage treatnent residuals or untreated wastes.

Long-term protection of the aquatic environment will be achieved by the selected renedy in the
Baxter Springs subsite through reduction of metals loading to subsite streans. Qutwash tailings wll be
excavated and placed in tailings inpoundnents, mne waste piles will he contoured and vegetated, caps on
source materials will be maintained to ensure permanence, and the wastes will be placed above the
saturated zone. In addition, streamdiversion structures will be constructed and nai ntained to ensure
adequat e permanence and |ong-termeffectiveness of the remedy. These actions will provide pernanent,
long-term protection of species of concern as well as their habitat. The selected remedy does not
i nclude engineered controls in the Treece subsite (Tar Creek), as based on a technical inpracticability
deternmination, as well as a desire to be consistent with actions conducted by the state of Gkl ahoma and
EPA Region VI at the adjacent Tar Creek site.

Alternative 3 includes renedial action to reduce risk to the aquatic environnent, but will not
provi de adequate effectiveness because |large chat piles, excavated chat areas, and tailings inpoundnents
will not be renediated (see Table 2). Aternative 3 differs fromthe selected alternative by only
requiring renoval of outwash material. EPA believes that the subsite streans will ultinmately becone
recontam nated after renedial actions proposed in Alternative 3 are conpleted since significant sources
near the streans will not be renmediated. Alternatives 5a and Mdified 5a are not as conprehensive in the
Baxter Springs subsite but do include engineered actions for the Treece subsite. However, EPA has
determined that it is technically inpracticable and inconsistent to performengi neered actions for Tar
Creek at the Treece subsite. The selected renedy (3b) addresses outwash material, tailings inpoundnents,
and sel ected mne waste piles

The sel ected renedy, 3b, will provide |long-termand effective protection of human health by
el imnating human exposure to the mne wastes and the contam nated shal | ow groundwat er through
i npl enentati on and mai nt enance of engineering and institutional controls (1Cs) and the renediation of
residential yards if deened necessary. Again, 25 residential properties are currently estinated since no
properties have been identified due to limted residential characterization to date. Alternatives 3, ba
and Modified 5a al so specified sinmlar actions with regard to potential human health issues. |If ICs are
not put in place and naintained into perpetuity, the selected alternative will not provide permanent



protection. However, EPA anticipates that a financial fund, included as a recomended conponent of the
selected alternative and described in detail in the FS report, will encourage naintenance and enforcenent
of the I1Cs. The financial fund portion of the FSis provided in Attachnent #5. Additionally, EPAis
continuing health education activities throughout the county as part of several overl apping renedi a
actions conpleted at the Cherokee County, Kansas megasite

Alternatives 5a, Mdified 5a, and 3b will provide |ong-termeffectiveness since significant
sources that contribute netals |oading to the subsite streans will be renmediated. Alternative 3 does not
achi eve long-termeffectiveness. The additional scope of Alternatives 5a and Mdified 5a do not provide
greater protectiveness than Alternative 3b. Tar Creek enters the Neosho R ver in Cklahoma and t he Neosho
River neets TRVs. Gven that the majority of Tar Creek inpacts occur in Cklahoma, the Neosho River neets
TRVs, and Tar Creek in Cklahoma is designated as non-recoverabl e (no beneficial use designation), any Tar
Creek actions in Kansas would not be deermed to result in greater protectiveness or be technically
practicable. Even the 93.2 million dollars (1994) FS Alternative 8a would not achieve TRVs in the entire
Tar Creek drainage.

9.4 Reduction in Toxicity, Mbility, or Volune Through Treat nment

This criterion addresses the degree to which a remedy enpl oys recycling or treatnent to reduce
toxicity, mobility, or volume of the contami nants present at the site. This also includes how treatnent
is used to address the principle threats posed by the site.

G ven the size (28 square nmles) and magni tude of the volume of wastes present in these subsites,
estimated to be 4.3 mllion cubic yards, treatment of the wastes is inpracticable. The selected renedy
does not utilize treatnment technol ogies to reduce the toxicity, nobility, or volune of the wastes, but
will, however, reduce the toxicity and nobility of contami nants that threaten subsite streans by
excavating outwash materials and capping the mne wastes. A reduction of toxicity and nmobility will also
be acconplished through construction of diversion structures and channel inprovenments to eliminate
erosion of the waste piles as well as draining, filling, recontouring, and revegetating selected tailings
i mpoundnents. Additionally, renediation of the Bruger shaft discharges also will reduce the
mobi lity/transport of metals contam nation in the groundwater to the surface water. Remnedi ation of
residential areas, if required, will also reduce toxicity. Treatnent methods and waste vol une reduction
were not considered practical and were not contained w thin any eval uated renedy.

Alternative 3 reduces the nmobility of wastes avail able for exposure to aquatic organi sns, but does
not effectively elimnate the exposure. Alternatives 5a, Mdified 5a, and 3b reduce the nobility of mine
wastes to levels that would result in protection of both people and the environnent. Alternative 3b
provides the greatest nobility reduction for the Baxter Springs subsite while Aternatives 5a and
Modi fied 5a provide greater overall reductions since they include engineered actions for Tar Creek
(Treece subsite). However, the greater overall reductions afforded by 5a and Modified 5a (Treece
subsite) do not increase protectiveness.

9.5 Inplenentability

This criterion addresses the technical and admnistrative feasibility of the sel ected renedy,
including the availability of materials and services. The difficulty of undertaking additional action
if necessary, is also assessed

The selected remedy is anticipated to be fully inplenentable. The engineering controls involve
standard earth noving, capping, and construction techni ques commonly enployed. Institutional controls are
commonly used at Superfund mining sites due to the unusually |arge volune of wastes requiring cleanup and
the large areas contami nated by mne wastes. The EPA and KDHE will assist in inplenentation of the ICs
by providing and support to |l ocal comunities on adoption and inplenmentation of ICs. A financial fund
proposed as part of the renedy, will provide incentive for establishnment and nai nt enance of 1GCs.

Al Alternatives evaluated in the FS report are considered to be fully inplenentable since they
are general comonly used construction techniques.

9.6 Short-Term Effectiveness

This criterion addresses the period of tine needed to achieve the renedial action, and any adverse
inmpacts to human health and the environment that may be posed during inplenentati on of the renedy.

It is anticipated that the proposed renedial action would be conpleted in approxi mately one year
foll owed by continued | ong-termoperation and nmai ntenance (O&). Any potential short-termrisk to
wor kers, the communities, or the environnent would be readily preventable. Inpacted habitat will be



di sturbed for a brief tine period in order to performconstruction activities. However, the ultimte
beneficial gain clearly outweighs any nminor short-termdisturbances. |If during the remedial action it
becones necessary to di scharge i npounded water to the on-site streans, all discharges will conply with
the substantive requirements of the CWA

Al alternatives have short-termrisk associated with the respective proposed actions, such as
i ncreased exposure to workers performng the remedial action or increased contam nant runoff into the
subsite streans. However, it is anticipated that all short-termrisks associated with the alternatives
can be reduced through construction controls in order to prevent harm

9.7 Cost

This criterion addresses the direct and indirect capital cost of the selected renedy in addition
to annual O&M costs. It must be noted that all historic costs reflected in the proposed plan and FS
Addendum are estimates in 1994 dollars. The FS was conpleted in 1993 but the costs are considered 1994
dollars since the information was utilized in the 1994 FS Addendum and proposed plan. An annua
engi neering cost index of 3.5%was utilized to approximate 1997 dollars for the selected alternative. It
shoul d al so be noted that the proposed plan, FS, and FS Addendum di scuss costs in terns of present worth
value (1994) and total estimated costs. For purposes of clarity, this docunent will only discuss
historic (1994) and current (1997) costs in terms of total estimated costs.

Wth regard to the selected renedy (Aternative 3b), the current cost is estinated at
approximately 7.1 mllion dollars (see Table 4). Annual &M is estinmated to cost $140, 000 per year
(original 1994 dollar estimate). O&M costs have not been converted to 1997 dollars due to past questions
regarding the determnation of these costs. Hstoric O&M estinmates nay be bi ased high and are thus not
increased in this docunent. A potential residential conponent of the 1997 cost is estimated at $721, 744.
Mai nt enance of the 1Cs will be provided by a financial fund conponent of the remedy as proposed by the
PRPs in the FS. However, as with any type of ICs, the financial fund concept nust be adopted and
supported by local officials and citizens. As previously referenced, the financial fund is provided as
Attachment #5.

Wth regard to a conparison of costs between the selected remedy and Alternatives 3, 5a, and
Mdified 5a; Alternative 3 is estimated to cost $9,270,189 with an annual O&M cost of $140,000 for the
first five years. O&M costs for subsequent years are expected to be approxi mately $37,000 per year for
nonitoring of the renmedy. Alternative 5a is estimated to cost $19, 559, 387 while the O&%M conponent is
estinated at approxi nately $140, 000 annually for five years. Mdified Alternative 5a is estimated to
cost $13, 361,000 with annual O8M costs of approximately $100,000 for the first five years. Please note
that this paragraph presents the costs as originally stated in the FS, FS addendum and techni cal
docunents (1994 dollars). As previously referenced, Table 2 provides a sunmary of Alternatives 3, 3b,
5a, and Modi fi ed 5a whi ch includes cost data.

For informational purposes, the high estimate was Alternative 8a which was estimted to cost
$93, 156, 430 with an annual &M cost of $1,500,000 for the first eight years. O&M costs for subsequent
years are expected to be approxi mately $37,000 per year for nonitoring of the remedy. As previously
di scussed, Tar Creek renediation was estimated at $65, 526,433 for Alternative 8a. The |owest estinate
was Alternative 1, estinmated at $38,400 to $43,000 annually for nonitoring. Again, these costs are in
1994 dol | ars.

The sel ected remedy, 3b, is |less expensive than all of the 18 original alternatives except for
Alternatives 1 and 2. The principal difference between the selected renedy and Alternatives 1 and 2 is
that Alternatives 1 and 2 do not address ecological risks in any nmanner. The selected renedy is the
| east expensive surface water source addressing renedy (see Table 2) but provides the opti num bal ance
bet ween cost and protectiveness. The selected renedy provi des the greatest anount of engi neering actions
at the Baxter Springs subsite when conpared to simlar Alternatives 3, 5a, and Mdified 5a (Table 2).
Mor e expensi ve and conprehensive remedi es are not expected to provide a significant increase in
protectiveness thus their increased cost is unwarranted. The selected renedy is also consistent with
past EPA actions in Regions VI and VIl and is acceptable to the state of Kansas. In short, it provides
t he best bal ance of cost and protectiveness. As previously nentioned, Attachnment #3 contains nore
information on the various alternatives.

9.8 State Acceptance

This criteria addresses the supporting Agency's (KDHE) preferences or concerns about the renedial
action alternatives. The EPA is the | ead Agency and has coordinated all site activities with KDHE
t hroughout the project. The KDHE expressed reservations regarding alternatives that seek to renediate
Tar Oreek because of the presence of major downstream sources of metal |oadings, the certainty of



recontam nation of the creek as it flows through Ckl ahona, the unrecoverabl e designation of Tar Creek by
the state of Cklahoma, consistency with past actions of EPA Region VI and the state of Cklahonma, and the
cost effectiveness of such a cleanup. The KDHE has stated that it concurs with the selected renedy for
these subsites. A copy of the KDHE concurrence letter is attached.

9.9 Community Acceptance

This criteria reflects EPA's perception of the community's preferences or concerns about the
sel ected alternative. Community acceptance of the selected renedy was eval uated during the public coment
period and at a public neeting held on August 25, 1994, in Baxter Springs, Kansas. The comunity is
supportive of the selected renmedy. The results of the comunity acceptance evaluation are presented in
the attached Responsi veness Summary. Additionally, the comunity has renmai ned i nformed due to the large
amount of EPA work that has been conpleted, and is currently ongoing, at other subsites of the Cherokee
County site and the adjacent Tar Creek, Clahonma site.

10.0 Description of the Sel ected Renedy

The EPA is selecting Alternative 3b, presented in the FS Addendum as the selected renedy. The
sel ected renedy addresses the current and future human health risks at both subsites (Baxter Springs and
Treece) and ecol ogical risks at the Baxter Springs subsite. Ecological risks at the Treece subsite are
not addressed by this remedy due to technical inpracticability which is consistent with past EPA Regi on
VI actions at the adjacent Tar Creek Superfund Site in Cklahona and Region VII Qperable Unit #05 actions
at the Cherokee County site. Attachnent #4 contains additional information regarding the Tl waiver
Section 12 of this docunent discusses nodifications of the original 3b renedy.

The | argest capital expense associated with the sel ected remedy consists of remediating source
areas that contribute netals loading to the Baxter Springs subsite streans which drain to the Spring
River. The sel ected renedy, which includes engineered actions for source materials (mne wastes),
groundwat er, and surface water, is described on Table 3 and is discussed bel ow.

EPA has determined that it is technically inpracticable to achieve the AWX promul gated for the
state of Kansas for all surface streans at these subsites. As part of the ERA and FS, TRVs were
calculated for the streans located in the subsites. TRVs, in general, are site specific water quality
val ues and were established as remedial goals in lieu of AWQC. The selected alternative is expected to
achieve the TRVs in the Baxter Springs subsite streans, however, TRVs are not expected to be achieved in
the Treece subsite.

The sel ected renmedy does not include ecol ogical renedial actions in the Tar Creek drai nage basin
in the Treece subsite. Tar Creek within Kansas is an epheneral stream and approximately 65.5 nillion
dollars (Alternative 8a total estinated Treece costs) would be required to reduce netals loading in the
Kansas portion of the creek (Treece subsite). The total cost of Alternative 8a is estimated at
approximately 93.2 million dollars. As previously discussed, the selected renedy is estinmated to cost
7.1 million dollars (1997 estimate). None of the alternatives eval uated, other than conplete renoval of
all mne wastes inpacting Tar Creek (Alternative 8a), can assure that TRVs would be net and they woul d
only be net in the relatively short section of Tar Creek within Kansas. Tar Creek woul d becone
recontaminated as it enters and flows through northern Gkl ahoma. Metals | oading sources for Tar OCreek in
the Treece subsite (Kansas portion) are insignificant when conpared to netals |loading in the Region VI
Tar Oreek site (Cklahonma portion). EPA Region VI has conpleted a five-year review of the remedial action
taken at the Tar Creek Superfund site in Cklahoma. That review was released in April 1994 and concl uded
the water quality of Tar Creek is affected by irreversible nan-made conditions and cannot be econonically
remedi ed and that no further action should be taken to inprove the surface water quality. Tar Ceek is
classified as a no beneficial use water body in Cklahoma. Additionally, Tar Creek enpties into the Neosho
River in Cklahoma and this streamneets water quality criteria or TRVs. Finally, the state of Kansas has
expressed reservations regarding alternatives that seek to renediate Tar CGreek, for all of the reasons
listed above. Based on these facts, and in light of the nine criteria which EPA is nandated to consi der
in maki ng renedy sel ection decisions, EPA has deternmined that actions to attenpt to inprove surface water
quality in Tar Oreek should not be taken as part of this renmedial action. However, this action does not
preclude EPA fromtaking action in the future. The Treece subsite and adjacent Tar Creek site will
continue to be assessed over time by EPA. The three foll ow ng subsections descri be the conponents of the
sel ect ed renedy

10.1 Surface Water

Figure 2 illustrates the surface water conponents of the selected renedy and Figure 3 depicts the
wat ersheds for both subsites. This renmedy maxi m zes reduction of nmetal |oadings to the Spring R ver from
sources within the Baxter Springs subsite. Qutwash tailings deposits, and mne waste piles identified as



potentially significant (specific deposits, tailings inpoundnents, or piles identified in the FS as those
that contribute quantifiable amounts of metals to streams) sources in the Baxter Springs subsite, wll be
addressed under this alternative. Al so, appropriate source contai nment and drai nage/ erosi on control
neasures will be inplemented to prevent the rel ease and deposition of additional mne wastes. These
actions will protect species of concern and restore habitat. Surface water actions will not be
inplenented in the Tar Creek drai nage systemin the Treece subsite due to technical inpracticability and
conformance wi th past EPA Region VI actions at the Tar O eek Superfund Site in Cklahoma and Region VI
actions at the Cherokee County Gal ena subsite (see Attachnment #4).

In addition to controlling the discharges fromthe Bruger shafts, as discussed later in the
groundwat er section, the follow ng specific surface water actions will be inplemented under the sel ected
remedy (refer to Figure 2 for the follow ng sections):

1). Source Containnent/Stabilization - Baxter Springs
Cont ai nnent actions will be inplenented to address surface water RAGCs for Spring Branch and WIIlow Creek
as follows:

- Tailing inpoundnents BT-2 (Section 2) and the Ballard ponds, BT-4, BT-6, BT-7, BT-8, and
BT-9 in the Spring Branch drainage and BT-1 (Section 3) in the WIlow Creek drainage wll be
drained, filled, regraded, recontoured, capped with soil/clay cover systens, and
revegetated to prevent deposition of tailings in Spring Branch and WI Il ow Creek during storm
events. Approximately 28 acres of tailings, which are surface water |oading sources, will be
remedi ated under this action.

- Chat and excavated chat piles BC 12, BX-11, BX-29, and BX-31 in the Spring Branch drai nage
will be regraded, recontoured, and revegetated to reduce surface erosion. This action will
affect approxinmately 83 acres of chat and excavated chat areas. Chat from BC 12 may be used
as fill and capping material as appropriate.

2). Source Containment/Stabilization - Treece.
No acti on.

3). Surface Source Renoval - Surface Excavation with On-site Disposal - Baxter Springs

Qutwash tailing deposits BOM2 in Spring Branch and BO¥1 in Wllow Creek will be excavated and
renoved. Materials excavated fromBOWN¥2 will be placed in tailings inpoundments BT-6, 8, and 9 and BOW1
materials will be placed in tailings inpoundment BT-1 (Section 3); these inpoundnents are designated to
be filled and capped. An estimated 82,000 cubic yards (aerial extent of approximately 47 acres) of
outwash tailings will be excavated and renoved fromthe drai nages.

4). Surface Source Renoval - Treece.
No Acti on.

5). Drainage/ Erosion Controls - Baxter Springs.
Erosion controls will be inplemented to reduce surface water transport of contam nants as foll ows:

- M1l waste and tailings erosion will be reduced through channelization of the existing
streans and construction of enbankments, dikes, rip-rapped channels, etc. in the reach of
Spring Branch between BT-6 and BT-2 (Section 2) with particular enphasis on the reach
through tailings pile BT-2 (Section 2); and in the reach of the south branch of WII ow
Creek between BX-16 and BX-17. Channel inprovenents and erosion controls will be
i npl enented on approxi mately 2,500 |inear feet of streamchannel. Tenporary sedinmentation
basins will be constructed at appropriate |locations to reduce metal |oadings during and
imredi ately following site remediation. Two tenporary basins will be constructed in Spring
Branch and one in the south tributary of WIIlow Creek.

6). Drainage/Erosion Controls - Treece
No Acti on.

7). Collection and Treatnent - Conventional Metals Precipitation.
I npounded wat er di spl aced during remediation of tailing inpoundments will be used for construction water

and dust control to the naxi mum extent practical. Physical/chenical treatnent will be perforned as
needed on any excess water prior to use or discharge. Al such treatment will conmply with ARARs for
waste disposal. This applies only to the Baxter Springs subsite since surface water engineering controls

are not planned at the Treece subsite.



10. 2 G oundwat er

The groundwat er conponents of the selected remedy are designed to address all the groundwater

risks and RAGs for both subsites through engineering controls suppl enmented by appropriate ICs. The
follow ng actions will be inplenented under the sel ected renedy:

1).

2).

G oundwat er Col I ection/Controls - Hydraulic Controls.

Control Mne-Water Discharges to Surface Water - Groundwater RAO No. 1 will be addressed by
reducing or elimnating the intermttent mne water discharges into WIllow Ceek by controlling
recharge to the mine workings in the vicinity of the Bruger shafts. This only applies to the
Baxter Springs subsite as previously discussed. Surface water control and diversion

technol ogies woul d be utilized to linmt recharge to the Bruger workings, thereby controlling the
peri odic di scharges. Qher feasible technol ogies may be applicable to control the Bruger

di scharges including in-mne biological treatnment for metals removal, or collection and
tenporary storage of nmine discharges.

. If, during the renedi al design phase, prevention of surface water recharge to the
Bruger conpl ex proves infeasible, Goundwater RAO No. 1 will be addressed through
col l ection and storage and/or treatnent of the Bruger discharges rather than through
prevention of surface water recharge. One of the follow ng collection, storage,
and/or treatment nethods will be inplemented at the Bruger shafts, if prevention of
recharge is infeasible (again, this is only applicable for the Baxter Springs
subsite):

. Col l ection and Storage - Surface inpoundnents or standpipes will be constructed
around the shafts to tenporarily store periodic discharges. These structures will be
desi gned as evaporati on ponds or pipes that siphon or facilitate flow back into the
wor ki ngs when the water |evels decrease.

. Bi ol ogi cal Treatnent - A long-term passive in-nine water treatment system nay be
engi neered at the Bruger shafts to address the problemof netal |aden mine water
di scharging to surface water. This type of treatnment woul d invol ve the placenent of
an anaerobic rock filter containing an organic mcrobial food source in the mne
wor ki ngs to create conditions favorable for the growh of sulfate reducing bacteria.
Metal s woul d then be renoved by sulfide precipitation and would be retained in an
insoluble formin the filter material.

Control of Surface Recharge to the Shallow Aquifer - Goundwater RAO No. 2, preventing further
degradation of conditions in the Tar Creek Superfund site as a result of actions inplenmented in
the Baxter Springs and Treece subsites, will be addressed by not diverting surface flows into
m ne workings in hydraulic connection with the Tar Oreek site during renediation efforts. The
sel ected renedy al so neets the groundwater RAO of being consistent or supplenental to past
actions conducted by EPA Region VI and the state of Cklahoma at the Tar Oreek site and EPA
Region VII at the Cherokee County site.

Pl uggi ng of Abandoned Deep Wl ls and G out Injection - Protection of the deep Roubi doux aquifer
from possi bl e downward transport of contam nants in shall ow groundwater (G oundwater RAO No. 4)
wi Il be addressed by searching for and pluggi ng abandoned or poorly constructed wells and/or
bor ehol es connecting the deep and shall ow aquifers | ocated during the search. Pl uggi ng
activities will be conducted in both the Baxter Springs and Treece subsites.

Institutional Controls - Groundwater Use Restrictions - Shallow Aquifer. Goundwater RAO No. 3,
preventing human health risks due to donestic consunption of shallow groundwater, wll be addressed
through inplenmentation of institutional water nanagenent strategies at both subsites. These
restrictions can be inplenented by requiring the D vision of Water Resources to forma |ntensive

G oundwat er Use Area (I GAUA) which will actually prohibit the future drilling of shallow water wells
for domestic use within both subsites through |egal and/or adm nistrative restrictions on the
installation of new donestic shallow wells. The |ocal nunicipal and county governnents wll be
encouraged to use the IGNJA to place restrictions on shall ow groundwat er usage. These restrictions
will have the effect of requiring future residents to connect to existing Rural Water D strict
suppl i es, thereby preventing human consunption of shallow aquifer and/or inpacted nine water. The
effectiveness of ICs are dependent upon the actions of |local officials and citizens as well as
support by KDHE.



3). Institutional Controls - G oundwater Managenent Prograns - Deep Aquifer. G oundwater RAO No. 4,
preventi ng ARARs exceedances in the deep aquifer as a result of downward nmigrati on of contani nants
through | eaking wells, may al so be addressed through the | GAUA wat er nanagenent strategies. This
program nay be designed to nonitor construction and inplenent strict design and construction
standards for new deep wells within the Cherokee County Superfund site ained at ensuring casing
integrity and prevention of potential |eakage between the shall ow and deep aquifers. Such actions
may be instituted through KDHE under the G oundwater Exploration and Protection Act and will require
| ocal support.

10.3 Source Materials

The source naterial conponents of the selected renedy were devel oped to prevent possible human
exposures that could result in excessive risks or elevated blood lead levels. R sks to current residents
wi Il be addressed by source renoval or containment while future exposures will be addressed by | and use
restrictions to neet applicable RAGs. The follow ng actions will be inplenented under the sel ected
rermedy:

1). Existing Devel opnment: Wile the selected renedy is predom nantly an ecol ogi cal action which
addresses surface water, mning wastes, groundwater, and ecol ogical receptors; current hunan
exposure to surface mne waste will be evaluated and reduced through engi neering controls if
necessary. Initially, a search will be perforned to identify all residences built on or within
approxi mately 500 feet of mne wastes in both the Baxter Springs and Treece subsites. Additionally,
a representative sanpling of homes within the Treece community will be conducted due to their close
proximty to mne waste piles and tailings inmpoundrments (i.e. not specifically within a definite 500
foot boundary). The community of Baxter Springs will not require this degree of characterization
but nmust al so be evaluated in areas of the outlying city which are adjacent to the mning waste
areas (western portion of town). This will consist of using maps and aerial photographs to identify
houses | ocated on or near mne wastes then subsequently verifying the locations in the field. After
identification of potentially affected properties, soil sanples will be collected or analyzed by
field screening nethods. If soil sanples exceed a residential renmedial action level (risk nmanagemnent
derived), of 800 ppmlead or 75 ppm cadm um the yards from which the sanples were obtained will be
remedi at ed

Renedi ation of yards will consist of actions that include the follow ng: capping the affected yard
with clean soil; excavation of contam nated soil and replacenent with clean soil; or relocation

The soil used for capping and backfilling nust nmeet the criteria of not exceeding 240 ppm | ead and
25 ppmcadmium This criteria is the state of Mssouri any-use soil levels and is acceptable to the
EPA and the state of Kansas. The type of renedial action enployed will depend on the level of
contam nation present in the yard soil, the physical l|ayout of the yard and surroundi ng features
such as sidewal ks and roads, and the design of the individual homes with respect to | ocation and

el evation of windows and porches. Yards that are excavated or capped wll be regraded and
revegetated as near as possible to the original condition. Were excavation of yard soils at

exi sting homes is required, the excavated nmaterial will be placed in tailings inmpoundnments schedul ed
for capping as part of this proposed remedy. The naxi numrequired depth of excavation, or anount of
capping soil enplaced, will be one foot. Relocation nay be determ ned as the opti num approach in
certain instances.

2). Future Development: 1Cs will be established to control future residential devel opment on or within
approxi mately 500 feet of mne wastes, including areas containing mne waste fill materials.
Resi denti al devel opnent may occur on mine waste areas provided the future building site is
renmedi ated by pl acing one foot of clean topsoil over the area to be devel oped and by contouring the
property to reduce erosion. A repository may be established and naintained as part of the
Envi ronnental Health Program described bel ow, for the disposal of soil fromfuture devel opnent in
m ne waste areas

I f future devel opment occurs on a mne waste area whi ch has been capped as part of the sel ected
alternative, the cap and grade nust be maintained so as not to destroy the protective purposes of
the cap. The cap is intended to protect aquatic life fromerosion and runoff, and to al so protect
future residents fromexposure to mne wastes containi ng hazardous substances in excess of action
levels. Sanpling of building sites will be required prior to devel opnent to ensure that homes or
bui I di ngs are not constructed on soil exceeding action |evels.

Renedi ati on of future residential devel opment sites shall be the responsibility of the property
owner or other responsible party. The county will be encouraged to provide oversight and
enforcenment of these restrictions on future devel opnent through inplenmentation of an Environnenta
Health Program Appendix Cin the FS report and subsequent text discuss ICGCs.



3). Action Levels: EPA has established action |levels based on health criteria for metal contam nants in
residential yards at 800 parts per nillion (ppn) lead, 75 ppmcadm um and 23,000 ppm zinc. These
action levels apply to both existing and future residences and are in conformance with a July 1996
Record of Decision for Qperable Unit #07 of the Galena subsite. The use of these action levels for
this operable unit constitutes a risk management decision by EPA to utilize the same cl ean-up
criteria for all residential areas of the Cherokee County Superfund nmegasite which is divided into
several subsites and operable units. Attachnent #2 contains an | EUBK nmodel run for Operable Unit
#07 of the Gal ena subsite and an Adult Lead nodel run for the Baxter Springs/Treece subsites. The
PRP | EUBK nodel run for the Baxter Springs/ Treece subsites is contained within the Adm nistrative
Record.

4). Institutional Controls: The ICs will consist of an ordinance that the county will be encouraged to
enact and enforce for the entire Cherokee County Superfund site in order to oversee and control
future residential devel opment in areas of surface mne wastes. The proposed ordinance will create
an Environnmental Health Program which will include specific requirenments governing devel opnent in
m ne waste areas. Devel opnent within certain designated areas will be controlled through the filing
of an application for an environnental occupancy permt. An authorized county representative wll
i ssue the permt upon a determnation that the risks associated with exposure to mne wastes or
contam nat ed groundwat er have been reduced to acceptable levels. The goal is to enact and enforce
ICs that are applicable for the entire county and thus include all response actions performed at
various operable units or sub-areas of the county wide site. As previously stated, |ICs are subject
to local approval and enforcenent.

In addition, all areas subject to the Environmental Health Programwill be identified on a nmap which
will be available, filed, and recorded at the Cherokee County Recorder of Deeds Ofice at the county
seat in Colunbus, Kansas. This nmap will be recorded as soon as possible after inplenentation of the
program Al mne waste areas |located in the Cherokee County Superfund site will be affected by
these institutional controls.

ICs will include a financial fund or similar arrangement to augment the Environnental Health
Program The funding mechanismw || provide an incentive to the county to naintain the programinto
perpetuity and will fund the adm nistration and enforcenent of the program The details of the
financial fund are provided in the FS and Attachnent #5. The financial fund is subject to |ocal
approval and enforcenent as well as support by KDHE.

5). Mnitoring Program A nonitoring programw || be established to assess new construction of
residences in these subsites, enforcenent of the ICs, and any distributions fromthe financial fund.

Operation_and Mi nt enance

An operation and mai ntenance (O&8) programw || be established to naintain the capped areas and
stream di version structures at the Baxter Springs subsite and to nonitor the streans and enforce ICs at
both the Baxter Springs and Treece subsites. Streamnonitoring will include netals analysis and periodic
bi ol ogi cal / ecol ogi cal assessment. The |evel of required maintenance will |ikely decrease as the capped
and veget ated areas beconme nore established. Enmbankments, ditches, and dikes will require sone degree of
&M efforts as a result of erosional processes. A nmonitoring programfor both subsites will be
establ i shed to assess the effectiveness of the remedial action inplemented to protect the streanms in the
Baxter Springs subsite and to nmonitor Tar Creek in the Treece subsite. Reports detailing groundwater and
surface water analytical results, biological/ecol ogical assessnent, the efforts conducted for maintaining
the capped areas and stream di version structures, and the naintenance of 1Cs will be subnmitted to EPA and
KDHE on an annual basis. The O&M nonitoring nay al so i nclude the collection and anal ysis of biol ogi cal
sanpl es. One annual report will detail all of the various Q&M efforts for both subsites.

Fi ve- Year Revi ew

A five-year reviewis required at sites where contam nation remai ns above health based criteria.
The review wi |l be conducted in accordance with applicabl e guidance and Section 121(c) of CERCLA, 42
U S C °9621(c), as anended.

The five-year review of the selected remedy will be conducted by EPA to ensure that the renedy is
effective and acconplishes the goals of the remedial action. The five-year review wi |l include an
assessnent of the groundwater and surface water nmonitoring information, the results of any biol ogical or
ecol ogi cal sanpling, and the enforcenent and mai nt enance of I CS. The ICS prohibiting use of shallow
groundwat er for drinking water purposes and the enforcenent of the controls on residential building wll
be assessed in addition to ICS that are protective of the capped and graded mne waste areas. During the
five-year review, EPA Region VIl will coordinate and consult with EPA Region VI and the states of
Gkl ahona and Kansas on the status of the Tar Oreek Superfund site and the current water quality



classifications of the affected streans, including Tar Creek and the Neosho River. Additional EPA
actions at one or both subsites may result fromthe 5-year review process.

Cost

A detailed cost analysis of this remedy is provided in the FS Addendum (1994 dollars). The
selected renedy is estinmated to cost approximately 7.1 million dollars (1997 cost) with an annual O&M
cost of $140,000. The cost estinmate for the selected remedy is presented on Table 4.

11.0 Statutory Determ nations

Under its legal authority, EPA's prinary responsibility at Superfund sites is to undertake
remedi al actions that achieve adequate protection of human health and the environnent. |n addition
Section 121 of CERCLA establishes several other statutory requirenents and preferences. These specify
that when conplete, the selected remedial action for the site must conply with applicable or rel evant and
appropriate environmental standards established under federal and state environmental |aws, unless a
statutory waiver is justified. The selected renedy al so nust be cost effective and utilize permanent
solutions and alternative treatnent technol ogi es or resource recovery technol ogies to the nmaxi num extent
practicable. Finally, the statute includes a preference for renedies that enpl oy treatnent that
permanently and significantly reduces the volune, toxicity, or nobility of hazardous wastes as their
principal elenent. The follow ng sections discuss how the selected renedy neets these statutory
requi renents

Protection of Human Health and the Environnent

The selected remedy will protect human health and the environnent by achieving the RAGs through a
conbi nati on of engineering neasures and | Cs. Existing human health risks due to potential exposure from
soils and mne wastes will be reduced by renediating residential yards situated on or near mne wastes
where action |levels are exceeded. Future risks to human health will be reduced by inplenentation of |Cs
that prohibit residential construction on soils or mine wastes with contam nant |evels in excess of
action levels and will additionally prohibit use of the shallow aquifer for domestic consunption. Al so
the likelihood of future contamination of the deep aquifer, which is the source of the public drinking
wat er supply for residents at the site, will be reduced by pluggi ng abandoned deep wel|s and borehol es
whi ch connect the deep and shal |l ow aquifers.

The sel ected remedy protects the environnent by inplenenting neasures designed to reduce neta
| oadings to Spring Branch and WI | ow Creek of the Baxter Springs subsite and by pluggi ng abandoned deep
wells in both the Baxter Springs and Treece subsites. Mne water discharges fromthe Bruger shafts
(located in the Baxter Springs subsite) to surface waters will be controlled, tailings inmpoundments and
chat piles that contribute significant amounts of metals to the streams will be contained/stabilized,
outwash tailings that contribute significant netal quantities will be excavated and renmoved, and surface
wat er contamination due to mll waste and tailings erosion will be reduced through channelization of the
exi sting streans and constructi on of enbanknents, dikes, and rip-rap lined erosion controls.
I mpl erent ati on of these nmeasures is expected to reduce netal |oadings to Spring Branch and WI | ow Creek
(Baxter Springs subsite) to |levels below TRVs, which are the environnentally protective RAGCs for surface
water cleanup at the site. The reduction of metals in various media will provide protection to species
of concern and restore habitat.

The sel ected remedy does not include actions designed to inprove surface water quality in the Tar
Creek drainage basin in the Treece subsite due to technical inpracticability. Downstream sources of
contami nation in Tar Creek contribute significant nmetals |oadings which are predomi nantly responsible for
exceedances of AWQC. None of the alternatives eval uated, other than conplete renoval of all mne wastes
inpacting Tar Creek, can assure that the TRVs would be net, and they would only be net in Kansas. The
estimated cost of conplete Tar Creek renediation is approximately 65.5 nillion dollars (1994).
Furthernore, Tar Creek woul d beconme recontam nated as it enters and flows through northern Ckl ahoma (Tar
Creek Superfund site). The EPA regional office in Dallas, Texas, (EPA Region VI) responsible for
Superfund sites in the state of Cklahoma, released an April 1994 five-year review report of the renedia
action taken at the Region VI Tar Creek Superfund site in Cklahona, downstreamfromthe Treece subsite
This report supported the past actions taken at the site and concluded that the water quality of Tar
Creek is permanently inpacted by irreversible man-made conditions and cannot be econonically renedi ated
in atechnically practicable manner. Tar Creek is classified as a no beneficial use water body. Region
VI determned that no further action should be taken to inprove the surface water quality in the Cklahona
portion of Tar Creek. |In short, because of downstream conditions beyond the boundaries of the Cherokee
County, Kansas site, and the substantially greater metals loading in the Cklahoma portion of Tar Creek as
conpared to the Kansas portion of the drainage, there is no manner that remedial action in Kansas (Treece
subsite) can cost-effectively achieve a significant reduction of environmental risks in the Tar Creek



drai nage basin, and efforts to do so are considered technically inpracticable

In addition, the state of Kansas has expressed reservations regarding alternatives that seek to
remediate the limted portion of Tar Oreek that flows through the Treece subsite, for all of the reasons
listed above. EPA has determned that actions to attenpt to inprove surface water quality in Tar Creek
shoul d not be taken as part of this renedial action because of the downstream sources of netals
contamination that would not be affected by any renedial action at the Treece subsite, the severely
degraded downstream condition of Tar Creek, the major inpacts to the creek being fromthe Cklahonma
portion of the drainage, decisions by EPA Region VI and the state of Cklahoma, and the state of Kansas'
reservations about renediating this portion of Tar Creek. Additionally, the Neosho River receives Tar
Creek in Cklahona and continues to neet TRVs or water quality criteria. However, if new infornation
regarding the Tar Creek site in Cklahoma is discovered or if any information indicates that the sel ected
remedy is not protective of human health and the environnment, EPA may re-eval uate the sel ected renedy.
Such re-evaluation for the Treece subsite may be likely in the event that Kansas or Ckl ahoma upgrade the
classification of Tar Creek under the Clean Water Act. Al actions under this ROD will be evaluated at a
m ni mum of every five years in accordance with the statutory requirenent under CERCLA for five-year
revi ews.

The sel ected renmedy will address the human health threats posed by conditions at both the Treece
and Baxter Springs subsites. The selected renmedy provides the best alternative renedial action for
overal | protection of human health and the environment. There are no short-termthreats associated with
inmpl enentation of the renedy that cannot be readily controlled. In addition, no adverse cross-medi a
impacts are expected fromthe renedy.

Attai nment of Applicable or Relevant and Appropriate Requirenents of Environnental Laws (ARARS)

Whet her the selected remedy will conply with applicable or rel evant and appropriate chenical -,
action-, and | ocation-specific ARARs, is discussed below. Conpliance with ARARs is required of the
sel ected renedy unless a waiver of an ARAR is justified. This renmedy includes waivers based on technical
inpracticability.

Chemi cal - Speci fi c ARARs

The chemical -specific ARARs are identified and discussed in this section. Nunerous heavy netal s
have been detected in the groundwater and surface water at both subsites. The elenents of nobst concern
are lead, cadmium and zinc. Certain chemcal-specific ARARs will be waived based on technical
i nmpracticability.

1. The Safe Drinking Water Act (SDWA), 42 U.S.C. ° 300(g), National Primary Drinking Water Standards,
MCLs, 40 CF.R Part 141, and the Kansas Adm nistrative Regul ati ons 28-15-13 for Safe Drinking Water are
rel evant and appropriate for this renedial action. MCLs are standards pronul gated for the protection of
public drinking water supplies serving 25 or nore people. The EPA believes these levels are rel evant and
appropriate cleanup goals for contam nated groundwater where that water is currently or potentially a
drinking water source. The groundwater shoul d be cl eaned up in accordance with these requirenents
because the shall ow groundwater at the subsites is a potential drinking water source and the deep
groundwater is a current drinking water source. The |levels established by the Kansas regul ations are
simlarly relevant and appropriate. The following list identifies the MCLs established by the SDWA and
the state of Kansas drinking water standards for |ead and cadmum Pb-Action |level = 15 ppb (at tap);
Cd-MCL = 5 ppb. The selected remedy will not achieve the above listed MCLs in the shall ow aquifer
beneath the subsites. Thus, these ARARs are wai ved based on the technical inpracticability of achieving
MCLs in the shallow aquifer (as discussed previously in Section 9.2, herein, and see al so Attachment #4).
The technical inpracticability (TlI) waiver of chemcal-specific ARARs criteria under the Safe Drinking
Water Act is based on nunerous factors including (1) the size of the Cherokee County Superfund site (115
square mles), (2) the huge volune of source materials (4.3 mllion tons of mning wastes within the
Baxter Springs and Treece subsites), (3) the karst-like conduit flow characteristics and enornous size
and anount of underground m ne voids, and (4) consistency with prior EPA decisions regarding the
Tri-State Mning District, of which Baxter Springs and Treece are only a part. For exanple, the Region
VIl 1989 ROD for the Gal ena subsite groundwater/surface water remedial action (operable unit #05) al so
used a technical inpracticability waiver of the SDWA criteria for the sane shallow aquifer as in the
Baxter Springs and Treece subsites. The Tl waiver decision also is consistent with EPA Region VI actions
at the adjacent Tar Creek Superfund site in Cklahoma. None of the renedial alternatives reviewed in the
Feasibility Study and addendumcould attain MCLs in the shallow aquifer at the Tri-State Mning District.
The deep aquifer, however, currently neets MCLs at both subsites and will be protected by the
institutional, hydraulic, and engineering controls that are an el ement of the sel ected renedy.



2. EPA Superfund gui dance dated January 15, 1993, entitled "d eanup Level for Lead in G oundwater"
recommends that a final cleanup |level of 15 ppb |lead in groundwater used for drinking purposes is
protective. The guidance recomrends the 15 ppb level as consistent with the action level for lead in
drinking water established under the SDWA. This recomrended final cleanup level is to be considered at
the subsites. As with the MCLs, the selected remedy will not achieve the recommended action |evel for
lead in the shallow aquifer beneath the subsites. The deep aquifer, however, currently neets the
recommended cl eanup level for lead and will be further protected by the institutional, hydraulic, and
engi neering controls that are an elenent of the sel ected renedy.

3. Secondary MCLs and MCLGs are to be considered in inplenmenting this renedy. Secondary MCLs and MCLGs
are standards for public drinking water supplies that only provide for the protection of taste, odor, and
aesthetic qualities. Since these are not health-based criteria, they are to be considered as necessary
to renedi ate the groundwater at the subsites. Secondary MCLs and MCLGs were published in 50 Federa

Regi ster 46936

4, The Cean Water Act, 33 U. S.C 1251 et seq., requires that states establish surface water quality
standards protective of human health and the environnent. Tar Creek and WIlow Creek are classified
streans under the Kansas standards (K A R 28-16-28b et seq.). Both are designated for noncontact
recreation and expected aquatic life use, and WIllow Oreek is designated additionally for food
procurenent use. As nodified by the National Toxics Rule and subsequent federal regulations (60 FR
22228, May 4, 1995), the standards apply the following relevant criteria to Tar and WI I ow creeks:

di ssol ved cadmium 3 ppb; dissolved | ead, 11 ppb; total recoverable zinc, 412 ppb. Al though the
beneficial uses of the Spring Branch are not specifically delineated in the standards, the noncontact
recreational and expected aquatic life uses (and, therefore, the criteria cited above for Tar and WI | ow
creeks) are deened applicable to the Spring Branch. The Kansas standards require that corrective actions
be inplenented to restore the designated uses of inpaired surface waters and to provide for the return of
the original surface water quality conditions (K AR 28-16-28f(g)). Variances nay be granted by the
departnent based on regi onal soci oeconom ¢ hardshi p consi derations, subject to the review and approval of
Region VI, EPA

EPA has determined that it is technically inpractical to neet these chem cal-specific ARARs at the
Baxter Springs and Treece subsites, thus these ARARs are waived. The Tl waiver of these standards is
based on the huge vol unme of mine wastes at the subsites and other factors described previously in Section
9.2 herein. The Tl waivers for the chem cal -specific ARARs for the selected renedy are fully supported
by this ROD, the associated Adm nistrative Record including the Rl and FS reports, and prior EPA/ State
deci sions regarding the Tri-State Mning area

Locati on- Speci fi c ARARs

The | ocation-specific ARARs that will be attained by this renedial action are based on the
l ocation of the subsites and the affect of hazardous substances on the environnent at the subsites. The
followi ng describes the location specific ARARs.

1. Executive Order 11988, Protection of Flood Plains (40 CFR 6, Appendix A) is a legally applicable
requirenent for this remedy. Portions of the subsites fall within the Spring R ver floodplain and
therefore, the area is included within the scope of this executive order, which applies to governnent
actions. It requires that such actions avoid adverse effects, ninimze potential harmto fl oodplai ns
and restore and preserve the natural and beneficial values of floodplains to the extent possible. The
sel ected renedy is expected to attain this requirenent.

2. The Endangered Species Act, 16 U S. C. Section 1531; 50 CFR Part 200; 30 CFR Part 402; and the Kansas
Non- gane and Endanger ed Speci es Conservation Act, KSA 32-501, are legally applicable requirenments for
these subsites. Several species of endangered or threatened species are found within the subsites and
the requirenents of these acts and regul ations are applicable for the protection and conservati on of
these species. The U S. Departnent of Interior and the Kansas Fish and Ganme Conm ssion will be consulted
ininplementing this renedy for the conservation of the endangered and/or threatened species and habit at
found within the subsites.

3. Executive order 11990, Protection of Wtlands, 40 CFR 6, Appendix A is a legally applicable
requirenent for this renedy. This order requires the avoidance to the extent possible of adverse inpacts
associated with the destruction or loss of wetlands and to avoid construction in wetlands where
practicable alternatives exist. Because sone wetlands may be |ocated within the subsites, this executive
order is applicable, however, the selected renedy is not anticipated to interfere with or inpact

wet | ands.



4. The Fish and Wldlife Coordination Act, 16 U S.C. ©°661, 40 CFR°6.302 is a legally applicable
requirenent for this renedy. This requirenent protects fish and wildlife fromactivities that m ght
affect fish and wildlife habitat, such as diversion or rechanneling of a stream The renedy includes
channel i zation of streans in the Baxter Springs subsite and will be inplenented in accordance with the
substantive requirements of the Fish and WIldlife Coordination Act.

5. The National H storic Preservation Act, 16 U S.C. °°470, et seq. and the regulation at 33 CFR Part
800 require that actions take into account possible effects on historic properties included on or
eligible for the National Register of Historic Places. Since nmning activities occurred over 100 years
ago, this requirenent is to be considered in the inplenentation of this renedy in order to preserve
possi bl e historic property which nay be encountered at the subsites. Al though unlikely, certain mning
property may remain in such condition that historic preservation nay be desirable. Wen practicable,
consideration will be given to proper historic preservation if such mning property is found during
inmpl enentation of this renedy.

6. The National Archeol ogical and H storic Preservation Act, 16 U.S. C. °469, and 36 CFR Part 65 require
recovery and preservation of artifacts which nay be di scovered during governnent actions. This
requirenent is to be considered in the inplenentation of this renedy in order to preserve artifacts

whi ch may be found at the subsites. The remedial action includes renoval and placenent of surface mne
wastes at the Baxter Springs subsite. This activity nay reveal significant scientific, prehistorical

hi storical, or archeol ogical data (prehistorical Native American burial grounds and villages or

hi storical mning canps coul d be discovered, although not likely). Therefore when practical
consideration will be given to preservation if such artifacts are found during inplenentation of this

r ermredy.

Acti on- Speci fic ARARs

The action-specific ARARs |isted below will be achieved by the selected remedy. These ARARs are
based on activities and technol ogies to be inplemented at the subsites

1. The National Pollutant Discharge Elimnation System Effluent Limtations, 40 CFR Parts 122, 125, and
440 are relevant and appropriate limtations for this remedial action. The regulation at 40 CFR Part 440
sets technol ogy based effluent limtations for mne drainage frommning related point sources. The
renmedi al action includes the renoval and processing of mne waste rock and chat (mning/mlling wastes)
at the Baxter Springs subsite. Such activities are sufficiently simlar to mning and processing of |ead
and zinc ore that the effluent linitations are relevant and appropriate in the event that nine drai hage
is generated during the inplenmentation of this remedy. The substantive requirements of these regul ations
are expected to be met during the inplenmentation of the selected remedy.

2. The Surface Mning Control and Reclamation Act, 30 U S. C. °°1201, et. seq., 30 CFR Part 816, Sections
816. 56, 816.97, 816.106, 816.111, 816.116, 816.133, and 816.150 are rel evant and appropriate for this
renmedi al action. These requirenments provide guidelines for the post mning rehabilitati on and

recl amation of surface mnes. The activities that will be perforned as part of this renedial action are
simlar to mning reclanmation and these requirenments are expected to be net by this action

3. Kansas regul ations, KAR 28-30-1, for construction, reconstruction, and pluggi ng of water wells are
legally applicable for this remedy. The selected renedy includes an investigation and, if necessary,
reconstruction or plugging of deep water wells on the Baxter Springs and Treece subsites in order to
prevent mgration of contam nated shall ow groundwater to the deep aquifer. The selected renedy is
expected to neet this requirenent.

4. Section 404 of the dean Water Act, 33 U S. C. °°1251 et seq., 40 CFR Part 230, and 231 prohibit

di scharge of dredged or fill material into wetlands without a permit. The selected remedy calls for the
filling of tailings inpoundnents and subsidences with surface nmine wastes. Some flooded subsi dences

may be considered "artificial wetlands" sufficiently sinilar to wetlands and the substantive requirenents
of Section 404 are, therefore, relevant and appropriate for this remedy.

5. Section 10 of the R vers and Harbors Act, 33 U.S.C. °403, and rel ated Regul ations 33 CFR °°320, et
seq., and Section 404 of the Oean Water Act, Regulations 40 CFR Part 125, subpart Mare rel evant and
appropriate requirenments for this renedy. These requirenents prohibit the disposal of dredged and fil
material into streans without a permit. The selected renedy includes stream channelization at the Baxter
Springs subsite and the substantive requirenents of Section 404 are expected to be net.

6. Deed restrictions are institutional controls that the state of Kansas and | ocal governnents wl |
enforce to protect the integrity of the conpleted renedial actions. Restrictions to be considered in the
inmplenentation of this selected renedy include restrictions on future mning activities, water well



construction, excavation of backfilled tailings inpoundnents and subsi dences, and other construction in
the areas affected by this remedy. The state of Kansas nmay consi der establishing a G oundwater
Managenent District programfor the Baxter Springs and Treece subsites to limt the use of shallow
groundwat er for drinking water purposes, pursuant to Kansas Adninistrative Regul ations 28-30 and K S. A
82a- 1036.

7. The OM regul ates stormwater discharges fromindustrial activities such as inactive mning sites.
These regul ations are applicabl e because surface mne wastes contribute nmetals |oading to surface water
bodies as a result of runoff generated by infiltration events as well as fromerosion of the mne waste
piles by subsite streanms. The sel ected renedy conponent for the Baxter Springs subsite will neet the
requi renents of these regul ations by reducing water pollution fromrunoff. The stormwater discharge
regul ations are not applicable to the selected remedy for the Treece subsite because actions taken under
this alternative have no i nmpact on stormwater discharge to Tar Creek.

Cost - Ef f ecti veness

The selected renmedy is cost-effective because it will provide overall effectiveness proportiona
toits costs while al so being consistent with past EPA and State actions. The selected renedy will
achieve all the remedial action objectives other than the RAO for Tar Creek surface water, and thus
effectively reduce unacceptable risks to hunan health and the environnment, at an estimated cost of 7.1
mllion dollars (1997 dollars). The selected renedy is the |east expensive remedy that is protective of
human health and the environnent and conplies with ARARs. Although Alternatives 1 and 2 are |ess costly
than the sel ected remedy, neither of theminclude any actions to reduce ecological risk and they
therefore do not neet the threshold criteria that renedi es nust be protective of human health and the
environnent. All of the remaining alternatives cost significantly nore than the selected renedy, with
only marginal increases in the degree of protectiveness. The nost costly renedy (8a) was estimated at
93.2 million dollars (1994 total estinmated costs).

Uilization of Permanent Sol utions and Alternative Treatnent Technol ogy (or Resource Recovery
Technol ogi es) to the Maxi num Extent Practi cabl e

The sel ected remedy represents the maxi mum extent to whi ch permanent sol utions and treatnent
technol ogies can be utilized in a cost effective manner for this renedial action. Excavation and renova
of outwash deposits will permanently elimnate those deposits as a source of nmetal |oadings to the
streans. Draining, filling, and capping tailings inpoundnents is a pernanent action

Regradi ng, contouring, and vegetating selected mne waste piles in addition to the
rechannel i zati on and stabilization of streans are al so permanent actions. The renediation of inpacted
residential yards will permanently elimnate risk to children who live in such residences. Plugging the
abandoned deep wells and boreholes will permanently reduce the |ikelihood of the deep aquifer becom ng
cont am nat ed.

The sel ected renedy does not utilize alternative treatment technol ogi es since basic engineering
and construction techni ques were deened very effective and desirable. Resource recovery technol ogi es
were not deened appropriate for this site

Preference for Treatnent as a Principal FEl ement

The sel ected renmedy effectively reduces risks through a conbi nati on of engi neering and
institutional controls, and thus does not satisfy the statutory preference for treatnent as a principa
el enent .

The principal ecological threats are fromheavy netal |oadings to surface waters. The vol ume of
outwash tailings, mning wastes, and nilling wastes which contribute netals to surface waters via erosion
is extremely large (4.3 nillion cubic yards over 28 square mles) and treatment of this trenendous vol ume
of wastes would be inpracticable. These wastes can be reliably contained over a |long period of time, and
thus engi neering controls are being used instead of treatnment to reduce ecol ogi cal risks.

The principal current hunman health threat posed by the subsites is exposure to contaminated soils
in residential yards. There is no treatnent technology that can reliably and cost effectively renediate
| arge vol unes of contaminated soils in place, and thus engineering controls such as capping or
excavation/renmoval must be utilized to reduce these threats. Relocation nay al so be an effective
alternative in sonme instances. The principal future human health threat is frompotential consunption of

cont am nat ed groundwater from a shallow aquifer well. The entire Cherokee County site is extraordinarily
large (115 square mles), and inplenentati on of an aquifer restoration renedy that treats contam nated
groundwat er woul d be inpracticable. 1In addition, the shallow aquifer is currently not utilized as a

source of drinking water in Baxter Springs and Treece



12.0 Docunentation of Significant Changes

Changes in this ROD include the nodification of the residential action levels for |ead and
cadmum |t should be noted that the action I evel nodifications only apply to potential residential yard
excavations. The bulk of the work proposed under this ROD entails ecol ogical work related to surface
wat er, mne wastes, groundwater and ecol ogi cal receptors. The specific mne waste piles, tailings
i mpoundnents, outwash tailings areas, and stream nodification areas were determ ned during the
characterizati on phase based on netals |oading to surface and groundwater, thus; the FS Addendum action
levels were tailored to the ecol ogical work rather than prinarily for potential residential or hunman
heal th aspects of the renmedy. The proposed plan indicated that the soil cleanup |level for |ead would be
500 ppm The sel ected remedy specifies a residential |ead action I evel of 800 ppm (800 ppmlead trigger
level with excavation to 500 ppmor a nmaxi num of one foot depth), which is protective of human health and
is consistent with ongoing residential cleanup response actions at the Gal ena subsite of the Cherokee
County site in accordance with the ROD for operable unit # 07. The cadmiumcriteria are also identica
to the QU7 ROD, 75 ppmcadmiumtrigger |level with excavation to 25 ppmor a nmaxi mum depth of one foot.

The change in residential action levels is protective and is consistent with renedial action
deci sions nade by EPA for the Tri-State mning area in July and August 1996. These deci sions use 800 ppm
lead as the trigger level for cleanup of residential yards, and are based on health studi es conducted at
the Gal ena subsite by the Agency for Toxic Substances and D sease Registry (ATSDR) and by the M ssour
Department of Health (MDCOH). These health studies anal yzed residential children's blood |ead | evels. The
1995 ATSDR study conducted in Gal ena, Kansas (which is about 3 miles fromBaxter Springs) found a
significant human health risk fromlead contam nated soils in residential areas. The 1994 MDCH st udy
conducted in the Joplin, Mssouri area (also near Baxter Springs) made simlar findings. These studies,
and ot her anal ytical data on chil dhood bl ood I ead |levels, forned the basis for Region VI|'s decision that
the action level for residential yard cleanup in the Tri-State mning district should be 800 ppm | ead
Al t hough these studies and anal yses were devel oped and consi dered after rel ease of the proposed plan for
Baxter Springs and Treece, Region VII has determned that because of the simlarities between the Kansas
and M ssouri sites, both contiguous sites and the various operable units within these sites will use the
sane renedi al approaches and cl eanup action |l evels. EPA Kansas, and Mssouri are in agreenent on the
need for consistency in the approach to residential yard cleanup and that the 800 ppmlead level is
protective. These actions thus constitute a risk management decision by EPA Region VII. The recent
ATSDR and MDOH studies, in addition to the Galena OU-7 ROD, are included within the Adm nistrative Record
for the selected renedy

In addition, EPA has deternmined that the investigation of mning wastes that nay inpact
residential yards should not be linmted to 500 feet fromm ning waste areas. The proposed plan set a 500
foot limt for investigation of residential areas near nining wastes or residences built on mning
wastes. The selected remedy requires an eval uation and investigation of the community of Treece and the
western area of Baxter Springs due to the close proximty of mning wastes to these residential areas. A
strict criteria based on 500 feet within and construction on mne wastes will not be used for the
selected renedy. This nodification is necessary because residences need not be built "on" mning wastes
or "within 500 feet" of mning wastes in order to be inpacted by mning wastes. Such wastes nmay have
been physically inported for construction, and erosion such as wind and water action may nove waste
materials a much greater distance than 500 feet. Heretofore, inplenentation of the selected renedy for
residential yard cleanup will be based on future design characterization information obtained fromthese
areas. Areas will be characterized as necessary in order to determine if residential cleanups are
required

The potential remedial actions for inpacted residential areas have al so been expanded to include
residential relocations as an option in addition to the historic capping and excavation/backfilling
approaches. EPA believes that certain areas nay be inpacted to a significant degree, and when
considering all site-specific circunstances, nay justify residential relocation as a viable approach

Changes in costs were also required since the past estinmates were in 1994 dollars. Costs for the
sel ected alternative have been updated to 1997 doll ars
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1.

REMEDI AL ACTI ON OBJECTI VES SURFI CI AL
MATERI ALS

Prevent direct human contact with,
ingestion, and/or inhalation of netal

contam nants of concern fromon-site
surficial materials that would potentially
result in an excess cancer risk greater than
10 -4, a non-carcinogenic hazard index of
greater than 1 or blood | ead | evels causing
excessive health risks.

Prevent the exposure of terrestrial biota to
metal contamination in surficial materials
that would potentially result in excessive
ecol ogi cal risks associated with

bi oconcentration of site contaninants of
concern.

1.

TABLE |

SUMVARY TABLE OF REMEDI AL ACTI ON OBJECTI VES BY MEDI A TYPE

REMEDI AL ACTI ON OBJECTI VES
GROUND WATER

Prevent the rel ease of surface water of
ground wat er containing netal

contam nants of concern that would result
in exceedance of surface-water ARARs

and excessive ecological risks in the
Baxter Springs/ Treece subsites.

Prevent potential degradation of conditions
in the Tar Creek Superfund site in

Okl ahoma resulting frominplenentation

of renedial actions within the Baxter
Springs or Treece subsites, and fornulate
renedi al alternatives for the Baxter
Springs and Treece subsites that would be
consistent with and/or supplenental to
actions taken for the Tar Creek site.

Present risks associated with donestic
usage of ground-water supplies containing
concentrations of netal exceeding of
appropriate ARARS for the Boone aquifer.

Prevent exceedance of appropriate
ARARs resulting fromthe downward

m gration of nmetal contam nants of
concern in shallow (Boone) ground water
and/or nmine water fromon site nining-
rel ated sources to the deep (Roubi doux)
aqui fer.

REMEDI AL ACTI ON OBJECTI VES
SURFACE WATER

1. Prevent the transport of netal
contam nants and sedi nents contai ni ng
metal contaminants fromon-site
sources that would result in
exceedances of surface water ARARs
and/ or excessive ecological risks in the
subsite streams and the Springs and
Neosho Rivers.

2. Prevent exposure of aquatic biota to
metal contaminants in surface water
that would result in excessive
ecol ogi cal risks.



TABLE 2
Summary of Alternatives 3, 3b, 5a, and Mddified 5a

Alt. Cost Action Baxter Spr. Tr eece Tot a

#3 9.3 MY CQutwash 47 acres 15 acres 62 acres
Pilelinp 29 acres 25 acres 54 acres
Channel s 1,000 ft. 800 ft. 1,800 ft.
Di ke/ enb 500 ft. 3,800 ft. 4,300 ft.
Eros/div 500 ft. 500 ft. 1,000 ft.

#3b 5.9 W Qutwash 47 acres 0 acres 47 acres
Pilelinp 111 acres 0 acres 111 acres
Channel s 2,500 ft. 0 ft. 2,500 ft.
D ke/ enb 500 ft. 0 ft. 500 ft.
Eros/div 500 ft. 0 ft. 500 ft.

#5a 19.6 MY  Qutwash 47 acres 15 acres 62 acres
Pilelinp 113 acres 450 acres 563 acres
Channel s 1,000 ft. 2,300 ft. 3,300 ft.
Di ke/ enb 500 ft. 3,800 ft. 4,300 ft.
Eros/div 500 ft. 500 ft. 1,000 ft.

#5a 13.4 W  Qutwash 47 acres 15 acres 62 acres

(mod) Pilelinp 29 acres 215 acres 244 acres
Channel s 1,000 ft. 800 ft. 1,800 ft.
Di ke/ enb 500 ft. 3,800 ft. 4,300 ft.
Eros/div 500 ft. 500 ft. 1,000 ft.

Action Descriptions
Qutwash - Excavation of outwash tailings followed by placerment in tailings inpoundnents.

Pile/inp - Redistributing, regrading, countouring, and vegetating mne waste piles. Draining,
filling, grading, contouring, and vegetating m ne waste inpoundnents.

Channel s - Rechannel i zati on of streans.

Di ke/ enb - Construction of dikes and enbanknents.

Eros/div - Construction of erosion control, slope stabilization, and diversion structures.
* - Costs are in 1994 doll ars



TABLE 3
Description of the Sel ected Renedy
Al ternative #3b

Surface Water Actions - Baxter Springs subsite only

Source Contai nnent/Stabilization: Drain, fill, regrade, recontour, cap, and vegetate tailings
i mpoundnents BT-1, BT-4, BT-6, BT-7, BT-8, and BT-9 (28 acres). Redistribute, regrade, recontour, and
vegetate nine waste piles BC 12, BX-11, BX-29, and BX-31 (83 acres). These actions total 111 acres.

Surface Source Renobval: Excavate outwash tailings BO¥1 and BOV¥2 (47 acres). Place excavated materi al
in tailings inmpoundnents discussed above.

Dr ai nage/ Erosi on Control: Rechannelization of 2,500 feet of existing stream channel of Spring Branch
bet ween nine waste piles BT-6 and BT-2. Construction of approxinmately 1,000 feet of dikes, enbanknents,
erosi on control, and diversion structures.

Coll ection and Treatnment: Collect and treat inpounded water displaced during inplenentation of the
renmedial action in the tailings inpoundnents. Discharge treated water to the ground surface for dust
suppression during the renedi al action.

G oundwat er Col | ection/Controls - Hydraulic Controls (Applies to one or both subsites as indicated)

Control of Mne Water Discharges to Surface Streams: Construct surface water diversion structures in the
vicinity of the Bruger shafts in the Baxter Springs subsite to control or contain mne water discharges
fromentering surface streanms. Actions may include biol ogical treatnent and/or tenporary storage of mne
di scharge water.

Control of Surface Water Recharge to the Shallow Aquifer: Construct surface water diversion structures
during remedi al actions at the Baxter Springs subsite in order to prevent surface water infiltration to
m ne wor ki ngs whi ch recharge the shall ow aquifer.

Pl uggi ng of abandoned deep Wl ls: Identify and plug any abandoned or poorly constructed wells that
penetrate though the shallow aquifer into the deep aquifer. This action applies to both the Baxter
Springs and Treece subsites.

Resi dential Source Material Actions - Both subsites

Surface Source Renoval: Characterize the residential area of the Treece subsite and the rural
residential area of the Baxter Springs subsite. Residential yards exceeding 800 ppmlead or 75 ppm
cadmumwi || be excavated or capped. These action |levels are risk managenent val ues whi ch are used for
all subsites and operable units of the Cherokee County site.

Institutional Controls - Both subsites

G ound Water Use Restrictions: Establish institutional controls through the Cherokee County Comm ssion
to prohibit donestic use of shallow aquifer water and limt use to agricultural purposes.

Ground Water Managenent: Establish institutional controls through KDHE or the Cherokee County Comm ssion
to regulate and nonitor construction of deep aquifer wells within the Cherokee County site.

Future Residential Devel opnent: Establish institutional controls through the Cherokee County Conm ssion
to regulate the future construction of residential honmes in nmine waste areas. Controls will consist of
an ordinance or permts which require residential yard soils to be sanpled prior to construction in
potentially inpacted areas. Contami nated soils would require capping or renoval prior to devel opnent.



TABLE 4
Cost Estimate for the Sel ected Renedy
Al ternative 3b

I tem Description Baxt er Cost Treece Cost Tota
Surface Water Actions
Qut wash Deposits $1, 020, 054 $0 $1, 020, 054
Pi | es/ i npoundnent s $1, 397, 170 $0 $1, 397,170
St ream Channel i zati on $ 512,782 $0 $ 512,782
Di kes/ Enbanknent s $ 15, 523 $0 $ 15, 523
Er osi on/ Di ver si on $ 12, 052 $0 $ 12, 052
Basi ns/ Ponds $ 215, 458 $0 $ 215, 458
Subt ot al $3, 173, 039 $0 $3, 173, 039
G oundwat er Actions
Deep Wl | Abandonment $ 244,925 $ 653,132 $ 898, 057
Bruger Shaft Actions $ 97,567 $0 $ 97,567
Institutional Controls $ 110,872 $ 110,872 $ 221,744
Subt ot al $ 453, 364 $ 764,004 $1, 217, 368
Resi dential Actions
Yard excavation/capping $ 100,000 $ 400, 000 $ 500, 000
Institutional Controls $ 110,872 $ 110,872 $ 221,744
Subt ot al $ 210,872 $ 510,872 $ 721,744
I ndirect Costs
Engi neeri ng Design $ 224,236 $ 52,492 $ 276,728
Constructi on Managenent $ 474,633 $ 111,109 $ 585, 742
Cont i ngency $ 887,603 $ 207,783 $1, 095, 386
Subt ot al $1, 586, 472 $ 371,384 $1, 957, 856
Total Estinmate $5, 423, 747 $1, 646, 260 $7, 070, 007

* The FS and FS Addendum estimates of cost are in 1994 doll ars.

This table utilizes a 3.5% annual

historic costs to 1997 dol |l ars.

* Additionally, the residential
at $20, 000 per home (5 hones/Baxter and 20 hones/ Treece).

increase nultiplier to covert

conponent assunes 25 hones tota



ATTACHVENT | - RESPONSI VENESS SUMVARY

RESPONS|I VENESS SUMVARY FOR THE RECORD OF DECI SI ON
Baxt er Springs/ Treece Subsites
Cher okee County, Kansas Superfund Site

Thi s responsi veness summary is divided into the foll owi ng sections:

Overvi ew. Thi s section discusses the public comment period, public neeting, and the public's
view of EPA's preferred alternative

Part |: Part | provides a summary of conmentors' mmjor issues and concerns, and expressly
acknow edges and responds to questions raised verbally by the | ocal community at the
public neeting. The "local community" may include | ocal homeowners, businesses,
nmuni cipalities, and potentially responsible parties (PRPs).

Part I1I: Part |l provides a conprehensive response to all witten comments received and is
conprised primarily of the specific I egal and technical questions raised during the
public comrent period. As necessary, this section will elaborate with technica
detail on answers covered in Part |.

Overvi ew

The proposed Pl an and supporting docunents included in the Adm nistrative Record file were
initially available for public comment from August 19, 1994, to Septenber 16, 1994, and were extended for
an additional thirty days of public comment to Cctober 16, 1994. A public neeting was held on August 25
1994, at 7:00 p.m at the Community Center in Baxter Springs, Kansas. Comments received fromthe |oca
community, both in witing and during the public neeting, were directed in general toward issues
invol ving cost of the proposed renedy, rationale for the remedy, and specific questions regarding the
proposed actions. The transcript fromthe public meeting is contained within the Adm nistrative Record
file. The non-PRP |ocal comunity did not express any adversity to EPA s reconmended approach or
indicate a preference for another approach or renedy.

NL I ndustries, Inc., a PRP at the Site, sent a letter to EPA during the public coment period
stating their position that Alternative 2 in the Feasibility Study was the only renmedy that woul d both
address the risk posed by the Site and conply with the National Contingency Plan (NCP).

Gol d Fields American Corporation, a PRP at the Site, sent a letter to EPA during the public
comrent period which stated their objections to the Proposed Plan and requested that the Admi nistrative
Record for the Baxter Springs and Treece subsites be changed in response to their comments.

Aletter was submtted to EPA by Environnental Managenent Services Conpany (EMS) on behal f of the
following PRPs: ASARCO Inc.; Gold Fields Mning Corporation; NL Industries, Inc.; The Doe Run Conpany
(St. Joe Mnerals Corporation); Cyprus Armax M nerals Conpany, Inc.; and Sun Conmpany, Inc., which stated
both their general and specific comments concerning Proposed Plan statenents they felt were
questi onabl e.

Part |: Summary of Commentors' Major |ssues and Concerns

This section provides a summary of commentors' nmajor issues and concerns raised during the public
neeting followed by a response

Question: A citizen asked for a conparison of heavy netals reduction in surface water between the 5.9
mllion dollar renedy and the 80.0 million dollar approach

Response: The reduction of heavy metals in surface water at the Baxter Springs subsite is expected to be
approximately 60 to 70 percent for the 5.9 nillion dollars remedy (1994 costs). The difference in the
reduction of heavy metals between the 5.9 nmillion dollar remedy and the greater reduction associated with
an 80.0 mllion alternative is not thought to be warranted when considering the cost differential and the
expected protectiveness of the 5.9 mllion dollar renedy. It should also be noted that the 5.9 mllion
dol l ar remedy has now i ncreased (1997 dollars) in cost to approxinmately 7.1 mllion dollars due to
inflation and residential assunptions. Additionally, the 80 mllion dollar armount for the nost
protective remedy was the 1994 present worth cost, the total estinated cost was approxi mately 93.2
mllion dollars. The surface mne wastes that are not proposed for cleanup in the approximte 7.1
mllion dollar renedy (1997 estimate) are located in the Treece subsite and areas of the Baxter Springs
subsite that are positioned away fromthe streans and are therefore not predom nantly contributing neta



|l oads to the Baxter Springs subsite streams. The selected renedy will address only those m ne wastes
directly contributing metal |oads to the Baxter Springs subsite streans that are identified in the
Feasibility Study Report and Addendum as the significant waste piles or areas contributing netals

| oadi ng. The sel ected remedy does not address non-residential wastes in the Treece subsite due

to technical inpracticability, in other words, the high cost and nature of the problemdo not warrant
action at this tine.

The prinmary difference between the approximate 7.1 and 93.2 million dollar (1994 total cost) alternative
is that, although both alternatives address significant contributions of netals to the Baxter Springs
subsite streans, the 93.2 mllion dollar alternative would renediate all surface nine wastes in both the
Baxter Springs and Treece subsites. However, the cost of this approach is not warranted when
consideration is given to the fact that the streans draining the Treece subsite would i nredi ately becone
re-contam nated as they cross the Kansas state line and enter Okl ahoma. Past actions by EPA Region VI
and the state of Cklahoma have determ ned that actions to renmediate Tar Creek w thin Gkl ahona are
considered inpracticable, thus it would be inconsistent to take a differing approach in the Kansas
portion of the historic mning area, especially considering that the majority of the flow and i npacts
occur within Cklahoma.

Question: A citizen asked EPA to explain howit is deternined that a particular nine waste area or pile
contributes nmetals | oadings to streans.

Response: During the past investigation, mne wastes and surface water sanples were collected at various
locations to determne netals |oading. Streans were sanpled at the head of the streamand at various
poi nts between downstream piles and waste deposits or areas. The concentration of netals and the flow
velocity of the streans were neasured along the various points and a val uati on was then nade of how nany
pounds of netals were passing each point in that particular part of the stream Conparison of the data
fromvarious points along the streamindicated the |ocations where concentrations of netals increased
thus it was possible to determne the mne waste source areas or piles which contribute the major netals
| oadi ngs to the streans.

Question: A citizen inquired about the Proposed Plan's intention to plug abandoned deep wel |l s and want ed
to know if the proposed alternative included filling all holes such as test boreholes. In addition, how
will it be determned if wells or boreholes go through the shallow aquifer into the deep aquifer?

Response: The wells that will be plugged are wells that penetrate or go through the shallow aquifer

(l ocated near the ground surface to approxinmately 400 feet deep) down into the deep aquifer which is
about 1,000 feet bel ow the surface. The selected renmedy does not require plugging all of the existing
wells; if awll terminates in the shallow aquifer, it will not be plugged. Standard test boreholes are
routinely plugged as part of standard field activities and should thus not pose a problem The EPA and
the state of Kansas acknow edge that the shallow aquifer is contam nated and cannot be practically
renedi ated. However, plugging the deep wells will protect the deep groundwater by not allowi ng the
contam nated shall ow aquifer water to mgrate to the deep aquifer. H storic boring records will be used
to determ ne which wells penetrate the shall ow

aqui fer.

Question: A citizen asked why the Treece subsite is still considered a part of the overall Cherokee
County Superfund site if no clean-up will be performed at that subsite

Response: Al though engineering construction activities related to the mne waste areas are not pl anned
for the Treece subsite, other types of work will be perforned in Treece. |Institutional controls

consi sting of health education, blood |l ead nonitoring and controlling future residential devel opnent in
mne waste areas will be inplenented in Treece in addition to testing and remedi ating residential yards
i npacted by mning wastes. Additional work nay be conducted at the Treece subsite in the future if new
remedi al response actions are recommended by the state of Cklahona or Kansas as well as EPA Regions VI
and VI1. New or previously unknown information or changing site conditions may facilitate new future
actions. Thus, Treece renamins an active part of the Cherokee County Superfund site and is included

in all remedy aspects with the exception of engineering controls for mne waste source areas.

Comment: A citizen asked why no action is proposed for the Treece subsite; is Treece not inportant
enough to cl eanup?

Response: Action will be taken in Treece to protect human health in the formof institutional controls
inplenentation and residential yard testing foll owed by subsequent renediation if deemed necessary.
These are the same actions as for Baxter Springs. Wen determning the appropriate remedy to address
contam nation at a Superfund site, EPAis required by law to evaluate potential renedies using certain
specific criteria. As aresult of the evaluation of these criteria, the selected renmedy includes
identical actions to protect human health in both the Baxter Springs and Treece subsites, which is the



sane decision for protection of human health in the other subsites of the |arger Cherokee County site.
The difference in the selected renedy between Treece and Baxter Springs is that Tar Creek in Treece will
not be subject to surface water cleanup in order to address ecol ogical risks. This decision does not

i mpact protection of human health in Treece.

EPA bel i eves the benefit of remediating Tar Creek in the Treece subsite would be m ni nal because of the
downstream contami nati on of Tar Creek (nost of the contam nation enters the creek as it flows through

Gkl ahoma) and its classification by the state of Cklahona as a streamthat is irreparably damaged by
mannmade i nfluences. At this time, EPA Region VI and kl ahoma have not proposed any engi neering actions
to renediate Tar Creek and have determined that it would be inpractical to do so. The streamis
classified as a no beneficial use water body. EPA and the state of Kansas have al so determined that it
woul d be technically inpracticable at this time to conduct engineering actions for Tar Creek. However,
if EPA Region VI or the state of Okl ahorma decide to nodify the existing Tar Creek remedy in the future,
EPA Region VI| and the state of Kansas may al so reconsider the renedial action decision for the Treece
subsite and, as necessary, may propose a renmedial action for the Treece subsite to address the ecol ogi cal
ri sk posed by the surface water contamnation. EPA intends to be flexible and consistent in dealing with
the entire Tar Creek watershed and feels that the current approach achi eves those goals.

Question: A citizen asked if it was correct that EPA was not going to renmove the tailings fromthe
Treece subsite and al so asked if EPA was not planning on renediating the gravel roads. The citizen
expressed concern about children riding school buses on gravel roads.

Response: As discussed in the previous responses, the selected renedy does not include renediation of
mne tailings in the Treece subsite. 1In addition, the selected renmedy does not address the gravel roads
in either subsite. Ar nonitoring in several |ocations along roadways wi thin the subsites found no
problens with the dust froman inhalation standpoint. No lead or any other nmetals were detected above
national standards in the air nonitoring program thus, the gravel roads do not |ikely pose a significant
inhal ation health risk. EPA acknow edges that there nay potentially be dermal risks to children under
six years of age who cone into contact with certain dusts frommning wastes used in road application.

Question: A citizen questioned the manner in which EPA woul d be able to successfully plug wells where
casing was installed in the well.

Response: It is a common procedure to plug wells and EPA has successfully perforned this type of work at
other subsites of the Cherokee County site. The renedial design docunents will specify the actual

net hods by which the deep wells will be plugged. Wells are typically grouted or over-drilled and grouted
as part of the pluggi ng procedure.

Question: A citizen asked when tests of WIlow Ceek were conducted and whet her they were perforned
during wet weather. The citizen also asked if water flow ng off the gravel roads was tested.

Response: During the renedial investigation, sanples were collected fromWIlow Creek on a quarterly
basis for one year; taken in February, My, August, and Novenber/Decenber of 1993. Runoff sanples from
gravel roads were not collected.

Question: A citizen asked the follow ng questions concerning the surface mne waste piles: 1) are some
piles in the Baxter Springs area contaminated while others are clean; 2) will each pile be dealt with
individually; 3) what is considered the definition of a pile, how high?

Response: To the extent that the surface mne waste piles will be addressed by the sel ected renedy, each
i ndi vidual surface mne waste pile or area (tailings inpoundnents, outwash deposits, etc.) will be dealt
with individually because each area varies substantially. Sone piles or areas have | ow concentrations of
netal s, do not inpact ecol ogical receptors, and do not require cleanup. Qher piles have higher |evels
of contam nants, inpact receptors, and thus require cleanup. The specific piles and other m ne waste
areas (tailings inpoundnments and outwash deposits) requiring cleanup are identified in the Record of
Deci sion (ROD) and the Feasibility Study Addendum The term"pile" s generic. Surface mne waste
piles include piles as tall as 200 feet and range downward to relatively planar areas that are

approxi mately six inches high and spread over a | arge area.

Question: A citizen asked what anmobunt of material will be renoved and where will it be taken.

Response: The excavated nmine wastes will be placed into existing tailing inmpoundnments at the Baxter
Springs subsite for consolidation, grading, capping, and revegetation. Nothing will be hauled off the
Cher okee County site and deposited at other |locations. Al wastes will either be capped in place or
excavated and noved to another portion of the site followd by capping and revegetation. The intent is
to reposition the wastes to reduce or elimnate the netals | oadi ng characteristics of the current piles
or areas. The selected alternative will address 158 acres of mining wastes and 3,600 feet of channel



i nprovenents.

Question: A citizen asked if mine shafts will be filled in Baxter Springs and Treece as they were in
Gal ena, Kansas

Response: There are no plans to fill the mne shafts as was done in Galena. The Gal ena area did not

contain several large scale tailings inmpoundnents for nmne waste placenment so the | arge nunber of mne
shafts were thus considered appropriate repositories for the mne wastes. There are fewer shafts and

coll apse features in the Baxter Springs and Treece areas and a nuch |arger nunber of tailings

i npoundnents; thus, the selected renedy includes plans to place the wastes in tailings inpoundnents in
the Baxter Springs subsite and then cap the inpoundnents.

Commrent: A citizen expressed concern about water running out of the mne shafts and into surface water
streans and creeks. This citizen felt that the shafts needed to be filled to prevent this from
happeni ng.

Response: This is a valid concern that has been addressed by the selected alternative. The selected
remedy will control mne water discharges fromcertain mne shafts which were identified for cleanup
during the renedial investigation (RI) and feasibility study (FS). As part of the renedial design phase,
EPA wi || al so eval uate possi bl e diversions around mne shafts to prevent rain water and surface water
runof f fromgoing into the shafts as well as containing any shaft discharges fromflow ng into surface
wat er bodi es.

Question: A citizen asked what was the possibility of the estinmated 5.9 mllion dollar remedy increasing
in cost and what was EPA' s genui ne guess on the cost.

Response: The sel ected renedy was expected to cost 5.9 nmillion dollars in 1994 and has al ready increased
in cost to approximately 7.1 mllion dollars as previously discussed. The increase is a result of
inflation estinmated at 3.5%per year in addition to the inclusion of residential cost assunptions. The
original cost estimate was in 1994 dollars and has been updated to reflect 1997 dollars. The original
estimate was cal cul ated by Dames and Moore, the engineering firmthat conducted the RI/FS. Unforseen
circunstances could potentially increase the existing cost estinate, but there is no current information
indicating that this is likely.

Part 11: Response to Witten Comments

This section provides responses to witten comments or questions regarding the proposed plan for the
Baxter Springs/ Treece subsites of the Cherokee County site.

Comrent : EPA recei ved one comrent from CGold Fields Anerican Corporation (CGold Fields), in a letter dated
10/ 14/ 94 from Terrence Gl eo Faye, Esq., to EPA. In that letter, Gold Fields stated that it disagrees
with and requests a nodification of the statement in the proposed plan, page 4, that the responsible
parties "chose not to undertake" the response actions in the Galena subsite of the Cherokee County site.

Response: EPA believes the proposed plan | anguage is accurate. Gold Fields refused to performthe
actions required by the unilateral admnistrative order (UAO issued on June 10, 1990, EPA Docket No.
90-F-0017. &old Fields did not conply with this UAO although it offered partial performance. The
partial performance activities offered by Gold Fields were inconsistent with the planned response actions
and not authorized by EPA. Gold Field s justification for failing to conply with the UAO was wi t hout
sufficient cause because Gold Fields's offer was only for partial performance. Therefore, pursuant to
Section 122(e)(6) of CERCLA, 42 U S.C ° 9622(e)(6), EPA requested on August 14, 1990, that Gold Fields
cease its unauthorized activities. EPA believes that Gold Fields did have an opportunity to undertake
full perfornmance of the response actions and, in fact, declined this opportunity.

Comment: EPA received a letter dated Cctober 4, 1994 from Environnental Mnagenment Services Conpany
(EMS) on behal f of ASARCO, Inc., CGold Fields, N L. Industries, Inc., The Doe Run Conpany (St. Joe

M neral s Corporation), Cyprus Amax M neral s Conpany, Inc., and Sun Conpany, Inc. The follow ng commrents
were made in the Cctober 4, 1994 letter. EPA responses to the comments are al so provided.

Comment:  The commenters state that they believe Alternatives 3, 3b, and Mdified 5a have simlar
prescribed actions and the sane pl anned operation and nai ntenance provisions, and that these alternatives
woul d have nearly equal |ong-term pernanence.

Response: Wth regard to prescribed actions and | ong-term pernmanence, the referenced alternatives are
nearly equal only for the Baxter Springs subsite. They are not equal for the Treece subsite since
nmodi fied alternative 5a proposes engineering actions in the Tar O eek drainage while alternatives 3 and



3b do not. Modified alternative 5a is thus considered to have greater |ong-term pernmanence than
alternatives 3 and 3b since it includes a greater anmount of permanent engineering controls. Wth regard
to operation and nai ntenance (Q&V) provisions, the referenced alternatives are also only approxi mately
equal for the Baxter Springs subsite. Since nodified alternative 5a includes greater engineering
controls, a greater amount of O&M woul d al so be required

Comment :  The conmentors stated that the Ecol ogi cal Ri sk Assessnent (ERA) determined that there were no
exceedances of federal Anbient Water Quality Oriteria (AW in the Spring River attributed to the
transport of netals fromthe Baxter Springs subsite.

Response: Irrespective of the status of AWX exceedances in the Spring R ver, the streans in the subsite
wat er sheds have desi gnated uses independent of those for the Spring Rver. Under present site

condi tions, those uses are not being achieved. |In this respect, the renedial action objectives are
reasonable for the site. 1In addition, AWX are designed to protect 95% of the species 95%of the tine
not all species, including protected or sensitive species. Since there are nine State protected species
known to occur or to have habitat within the site, the planned response actions are further justified

The commentor inplies no exceedances in this subsite. However, WIIlow G eek has contam nant | oadi ng
probl ens that do cause significant netal |oads to enter Spring River as evidenced by docurented
exceedances of AWQC in Spring River. Additionally, the RI/FS estimted that 24,000 pounds of zinc are
annual ly | oaded to the Spring River fromstreans draining the Baxter Springs subsite.

Question: The comentor states that aquatic sanpling of Spring Branch did not document any ecol ogi ca
affects attributed to metals in the Spring Branch drai nage.

Response: Wile the field data possibly indicate no acute effects, they are inadequate to determ ne
chronic, sub-lethal effects, which are of greater significance to viability of the on-site popul ati ons
than the acute effects. In addition, as it stated in Section 8 of the ERA there are a nunber of factors
that may be masking the toxicity of the metals of concern. These include, but nay not be linmted to,
acclimation of the aquatic species inhabiting on-site ponds and streans, speciation/bioavailability of
the netals of concern, and frequency and pattern of occurrence of toxic conditions. Wile field data for
a single fish species may indicate that this single species is seemngly tol erant of adverse conditions,
the calculated toxicity quotients (TQs) indicate that non-acclimatized organi sns woul d be adversely
affected. Since this condition limts the introduction and establishnent of organisns in the affected
habi tats, ecological structure and function is restricted (i.e., fewer and fewer types or organi sns and
less resilience in the trophic relationships). Achieving the renedial action objectives and Toxicity

Ref erence Values (TRVS) in the on-site streans will alleviate this situation, even though ANMX may not be
achieved in all instances.

Additionally, there were a nunber of assunptions incorporated into the ERA that would result in a
non-conservative (i.e., underestimated) characterization of risk. These all further justify taking
actions to reduce ecological risks at the Baxter Springs subsite. For aquatic receptors they include

. TQs were cal cuated using LOAELS vs. NQAELS (typically a 10X | ess stringent val ue).

. Mean chronic LOAELS were cal cul ated froma range of val ues rather than taking the nost
conservative LOAEL val ue

. TQs were divided into categories, with values greater than one, but |less than five, assuned
to reflect individual but not population level effects. For all intents and purposes
concentrations reflecting the potential for adverse effects on indiviauals were disregarded.
The justification for this approach is based on the factors likely influencing the toxicity
of nmetals at the site. These include varying bioavailability due to netal speciation
acclimation, and the ability of aquatic receptors to tolerate infrequent pul ses of el evated
netal s concentrations, as evidenced by site-specific fish data

. Exposure to sedinment was onitted as an exposure pathway. It was assuned that surface water
concentrations represented equilibriumconditions with the associated sedinents. This may
have underestinmated exposures to bottomdwelling or bottomfeeding organi sns.

. Di ssol ved nmetal s concentrations were adjusted using ratios based on stream specific sanpling
data (dissolved concentration/total recoverable concentration) rather than assum ng 100%
avail ability of total recoverable netals.

For terrestrial receptors they include

. TQ were cal cul ated using LOAELS vs. NQAELS (typically a 10X | ess stringent val ue).



. Mean chronic LQAELs were cal cul ated froma range of values rather than taking the nost
conservative LQAEL val ue

. TQs were divided into categories, with values greater than one, but |less than five, assuned
to reflect individual but not population |evel effects

. For vertebrates, the nost |ikely exposure (ME) intake estimates were used rather than the
reasonabl e maxi num exposure (RVE) intake estinates.

Question: The commentor does not believe the proposed renedial action will neet TRVs for Spring Branch
with the exception of the lower 2,400 feet, and that a waiver of TRVs will be required

Response: The TRVs or Prelimnary Renediation Goals (PRGs) are not legally enforceabl e requirenents and
thus do not require a waiver. The renedial action objectives (RAGs) achieve risk reduction and
protection of the environnent and nay not be waived. Therefore, a "waiver" of TRVs or PRGs is

i nappropriate. Al though EPA believes the renedy will neet TRVs, the selected renedy wai ves AWMXC for acute
and chronic protection of aquatic life, because it is not technically practical to achieve the applicable
Kansas water quality requirenents. EPA believes the RAGs will be net, but ANMXC nmay not be nmet in the
upper reaches of Spring Branch. Note that this response and associ ated question only pertain to the
Baxter Springs subsite

Question: The commentor requested that EPA reconsider sanpling hones within 500 feet of mne waste
piles, since the R tended to show that el evated netals were not present farther than 300 feet fromthe
piles. The comentor believes that the selected renedy may require renediati on of residential yards
contam nated from|ead based paint or other non-mning sources

Response: EPA acknow edges the results of the R, but chooses to act nore conservatively because the
extent of potential residential inpacts was not fully characterized during the RI. The anmount of
residential sanpling was somewhat linmted in scope and it is therefore not prudent to indicate that there
are definitely no inmpacted residential areas and no need for additional sanpling beyond a sonewhat
arbitrary 300 or 500 feet boundary. This is the reasoning for actually expandi ng the characterization
effort to include the community of Treece, Kansas as well as rural areas of Baxter Springs, Kansas rather
than utilizing a strict 300 or 500 feet boundary approach. EPA believes that weathering processes (w nd
action, infiltration and runoff, nechanical weathering, etc.) are capable of noving and depositing m ning
wastes as nuch greater distance than 300 or 500 feet. EPA does agree that the expected nunber of

i mpacted residences are likely to be few, if any, but feels that additional study, performed during the
remedi al design (RD) or early renedial action (RA) phases, is necessary in order to be conclusive. Wth
regard to non-nining inpacts, while it is apparent that additional sources of |lead certainly play a role,
it has been well docurmented that the primary lead inpact in the former Tri-State Mning District is from
past mining activities

Question: The comentor questioned the need for a formal "engi neered" repository for disposal of
residential soil fromfuture home construction. The comrentor also felt that soil fromcomercia
devel opnent shoul d not be disposed in the repository.

Response: EPA agrees to reconsider the repository issue during the RD phase of the project. If it is
deternined, as a conmponent of the RD, that there are a sufficient nunber of existing mne shafts,

subsi dence areas, or areas of surficial mne wastes |ocated within the entire boundaries of the Cherokee
County site, EPA feels that these areas would be nore desirable for placenent of future excavated
residential soils as opposed to a formal engineered repository providing that sone type of control would
be exercised in these areas.

EPA agrees that the repository, if deemed necessary, would be for soils resulting fromfuture residentia
devel opnent regardl ess of the size of the devel opment, however, commercial devel opment need not be
subject to such institutional controls unless the devel opment presents a risk to human health simlar to
a residential devel opnent, for exanple, day care centers and recreational facilities that attract young
chil dren.

Question: The comentor questioned what type of "nmonitoring” will be involved with the operation and
mai nt enance for the institutional controls established by the county and requested nore detail on the
noni tori ng program

Response: Mnitoring requirenents are dependent on the type of institutional controls actually
establ i shed by the county. Mnitoring requirenents will be specified once the county has inplenented the
institutional controls. These are expected to be acconplished during the design phase of the project.
EPA antici pates that operation and nai ntenance nonitoring activities would include, at a mninum the
following activities: blood |ead sanpling and anal ysis; comunity and physician health education; |ead



outreach activities; inspections of engineered structures; and surface water sanpling and analysis. It
shoul d al so be understood that there is sone uncertainty regarding the county's inplenentation and
enforcenent of institutional controls

EPA received a letter dated Cctober 14, 1994, from Marcus A. Martin representing NL Industries, Inc. The
followi ng sunmari zes the comments made in the Cctober 14, 1994, letter and the correspondi ng EPA
r esponses.

Comment :  The commentor nade the statenents that drainage in the Baxter Springs subsite contributes "only
a mnute percentage" of netals load to the Spring Rver, the Spring R ver does not exceed Kansas Aquatic
Life Criteria (ACL or federal AW, and that the proposed renedy is not cost-effective given the snall
percent age of netals | oad

Response: EPA feels that the selected remedy is cost-effective as it constitutes a nuch | ower cost than
several alternatives evaluated in the FS. The selected renedy is actually the | east expensive renedy
other than the no action alternative and is now estinmated at approximately 7.1 mllion dollars. As a
conparison the nost costly alternative was estinmated at 93.2 nillion dollars (1994 total costs).
Cost-effectiveness is a nodifying criteria to be applied as part of a conparison of overall effectiveness
and cost, see the NCP, 40 CF. R °300.430(f)(1)ii (D, which states that a "renmedy shall be cost-effective
if its costs are proportional to its overall effectiveness". EPA believes the proposed renmedy is
cost-effective and meets the standards in CERCLA and the NCP

Information and anal ytical data fromthe Kansas Department of Heal th and Environment (KDHE) indicates
that the Spring R ver does exceed alternate concentration limts (ACLs) for cadmum lead, and zinc. The
sel ected renedy is a single conponent which addresses one operable unit of the overall Cherokee County
site. EPA's goal for the site as a whole includes renediati on of significant sources of netals loading to
the Spring River. The approach at Baxter Springs will assist in the achievenent of that goal. EPA also
beli eves the an annual zinc |oading of 24,000 pounds, as estimated in the RI/FS, is not a mnute anmount

of metals loading in the Spring River

Comrent: The conmentor states that netals | oading fromselected piles do not adversely inpact biota in
Spring Branch or WIlow Creek and the effects are overestimated. The commentor also states that biota in
Spring Branch are healthy and reproduci ng nornmally, and that the TRVs were not accurately cal cul ated.

Response: The cal cul ated TRVs, and exposure point concentrations (EPCs), for Spring Branch and WI I ow
Creek were based on EPA approved nethods. The RI/FS and associ ated anal ytical work identified piles or
mne waste areas contributing significant nmetal |oads to streans. EPA believes there is a |arge body of
evi dence that indicates environmental harmis resulting fromthis site. The zinc loading to Spring River
from Spring Branch and Wl ow Creek was estimated at 24,000 pounds annually in the RI/FS reports which
were prepared by PRPs. The zinc loading to Tar Creek was estimated at 220, 000 pounds per year at the
Treece subsite while the total zinc |load, inclusive of the major downstream Ckl ahoma portion, was
estimated at 2.8 mllion pounds per year. Tar Creek is classified as a no beneficial use water body in
Gkl ahonm, technically inpracticable to repair or renediate the nanmade degradation. Thus, it is clearly
obvi ous that past mning practices have definitely inpacted surface water bodies in the Kansas and

Gkl ahona portions of the Tri-State Mning District. Additionally, infornmation fromnearby sites in

M ssouri indicates a simlar situation

A prior response provides informati on on several factors that are nasking the toxicity of the netals of
concern. The ERA al so contai ned several assunptions which would significantly underesti mate the degree
of risk.

Comment :  The commentor disagrees with the calculation of T for fish and mnk, and states that mnk
were not collected or sanpled fromthe site to assess the effect on themfromnetals contam nation

Response: EPA believes that the TQs were properly calculated. TQs are based on the TRVs in conparison to
site specific values. Tables 8-4 and 8-6 of the ERA summarize the TQ for aquatic vertebrates and aquatic
invertebrates, respectively, based on the concentration of each dissolved fraction netal occurring in
each specific drainage within each subsite. Mreover, the percent bioavailability (i.e., dissolved
concentration/total recoverable concentration) of each netal was cal cul ated based on site-specific date

Site-specific TQs were cal cul ated using nedian chronic | owest observed adverse effects |evels (LQAELs)
adj usted based on uncertainty factors associated with extrapol ati ons between test species and species of
interest, duration of test differences, and variations in nmeasured effects (e.g., no observed adverse
effect level vs. |owest observed adverse effect level, vs. LD 50, etc.). Mre recent risk assessments
have incorporated adjustnments to toxicity reference val ues based on allonetric relationshi ps between the
nmean wei ght of the test organismand that of the organismof interest. EPA has conpared the adjusted
LOAELs used in this risk assessnment with val ues cal cul ated using nore recent toxicity test data and the



allonetric equations and finds that, while not identical, the LOAELs used are acceptable.

Section 4.3 of the EPA states that, when identifying chem cals of concern (COCs), the risk assessors did
conbi ne data for the upstreamsanpling |ocations of Tar Creek and WIlow CGreek, owing to a | ack of
significant difference in the data as measured by a one-tailed t-test. Furthernore, the risk assessors
conbi ned the downstream sanpling station data within each drai nage, but not between drai nages, for
conparison to the upstream sanpling stations. As stated above, however, T were calculated on a
stream specific basis and are properly cal cul ated

Wth respect to the mink, the comment does not recogni ze the concept of assessnent endpoints in

ecol ogi cal risk assessnments. The mink was chosen to represent those upper trophic |evel organisns at the
site that would consune both aquatic and terrestrial organisms. The mink represents a functional elenent
of the ecosystem not just the mnk itself. Wile the concentration of contam nants in prey organi sms
may be influenced by the size of their home range, habitat, or even patterns of behavior, the hone range
and feeding area of the predator organismdetermnes the validity of consolidating exposures related to
food sources. In this instance, the typical hone range of a mink conprises well over 50% of the area of
the larger of the two subsites, and an even | arger percentage of the area of the smaller subsite. In
addition, the ingestion scenario used in the ERA assuned 50% m ce and 50%fish in the diet of the mnk
Information in EPA's Wl dlife Exposures Handbook indicates that during certain portions of the year
anphi bi ans nmay make up a significant portion of the diet of the mink. Anphibians may have body burdens
of metals equal to or greater than those evidenced by on-site nice and fish, although these prey

organi sns were onmtted fromthe ingestion calculations. Consequently, the consolidation of data for mce
and fish between subsites is justified and conservative

Comment :  The commentor suggests that the selected renedy woul d destroy critical habitat for Kansas
t hreat ened and endangered (T&E) speci es.

Response: EPA has coordinated with the Kansas Departnment of WIldlife and Parks (KDWP) and determ ned
that certain species are listed as Kansas T&E species due to the range of the species. In other words
the area of the Cherokee County site is within the current range of these species although the species
are likely nmore common in other parts of the state. EPA has every intent to coordinate all remedia
actions with KDAWP to ensure habitat is not disturbed if, in fact, a species is present at a particul ar
part of the site.

Comment :  The commentor suggests that EPA has not considered recent changes or reductions in netals
loading to streans at the site resulting fromcessation of activities at the Bi ngham Sand and G avel
operation located at the head of WIIlow Branch or the remedi ati on of the Gal ena subsite

Response: EPA has assessed the changes cited by the commentor. Wth respect to WI I ow Branch, even

t hough the chat washi ng operation in Binghams pond has ceased, the outwash sedinents in the branch
require renoval in order to elimnate the source. EPA acknow edges the achi evenent of water quality

i mprovenent at the Cherokee County, Galena subsite by the past renedi ati on of wastes. However, as

nmenti oned above, there are other significant sources of netals |oading that require renediation in order
to inmprove water quality in the Spring R ver Basin. These sources include the Baxter Spring subsite as
wel |l as the Jasper County, M ssouri Superfund site.

Comrent :  The conment or suggests that the risks posed to the Spring R ver by the Baxter Springs subsite
are no greater than the risks posed to the Neosho R ver by the Treece subsite, and since EPA is not
proposing renedial action (non-residential) for the Treece subsite, the Baxter Springs subsite should

al so not be renediated with respect to non-residential actions. Additionally, the comentor states that
since EPA decided that remedi ation (non-residential) in Treece would not be cost-effective, and that the
cost - per-pound of zinc reduction in Baxter Springs is higher than for Treece, the Baxter Springs subsite
shoul d |i kewi se not be renedi at ed

Response: EPA disagrees with the commentor's |ogic of deciding or recomrending not to take action at the
Baxter Springs subsite sinply because actions are not reconmended at the Treece subsite. Again, the
actions discussed in this comrent and response are the engineering controls for nining wastes inpacting
surface water bodi es and ecol ogical receptors as opposed to the potential residential conponents of the
remedy. There are inportant distinctions between Tar Oreek which drains the Treece subsite and Spring
Branch/ Wl Il ow Creek which drain the Baxter Springs subsite. A significant factor in the selection of
differing actions for the two streans are the substantially different downstream surface water quality
and uses of each streamin addition to consistency with past actions inplenmented by EPA Region VI and the
state of Cklahoma for the Tar Creek drai nage basin

Tar Creek briefly flows through Kansas prior to entering Cklahoma and subsequently travels a nmuch greater
di stance in klahoma prior to discharging to the Neosho River, also in Cklahonma. The major inpacts to
Tar CGreek are frommning wastes in Gkl ahona since the nmpjority of the streamflowis in Cklahoma and



there are substantial historic mning areas in Cklahoma. The Ckl ahona portion of Tar Creek is classified
as an irreparable surface water body whi ch has been degraded by nmannade acti ons.

The State of Cklahona and EPA Region VI have deternined that it is inpracticable to attenpt to remedi ate
Tar Creek, thus the relatively small portion of the creek which flows through Kansas would simlarly be
technically inpracticable to renediate since any environmental gain would be snall when considering the
size of the entire drainage basin and the fact that the creek woul d i nmedi atel y becone re-contam nated as
it entered &l ahoma. Conversely, the end point for Spring Branch and WI | ow Creek (draining the Baxter
Springs subsite) is the Spring River which is a valuable surface water resource used for recreation and
swiming. This resource will be protected by the selected renedy which very appropriately specifies
differing actions for the different streans draining the two subsites. Mreover, Spring Branch and
WIlow Creek have designated uses independent of Spring River. Under present site conditions, those uses
are not being achieved. In this respect, the selected remedy is appropriate for the Baxter Springs
subsite because it will inprove water quality in these streans.

The commentor's focus on cost-effectiveness is based on a conparison of the cost-per-pound of zinc
reduction in Tar Geek and fails to fully consider the broad cost-effectiveness of a Tar Creek renedy,

whi ch rmust be nade in the context of the whole streamsystem EPA considered the overall cost of
cleanup for all of Tar Creek in Kansas at approximately 65.5 mllion dollars (an approxi mate 93.2 nillion
dollar total remedy) as estimated in 1994 dollars. Conparing this cost with the amunt of expected zinc
reduction in Tar Creek at the Neosho River does not appear to be cost-effective, especially considering
that no actions are being inplenented in Gkl ahoma due to the severely degraded and irreparabl e nature of
the stream In addition, the cleanup of Tar Creek is not cost-effective in Kansas when considered in
full context that after crossing the Kansas/ Ckl ahoma state line, the streamis imediately

re-contam nated. Conversely, the renediati on of the Baxter subsite streans in deened cost effective
since valuable water resources will be inproved; Spring Branch, WIlow Creek, and Spring River. The zinc
loading to Spring Rver from Spring Branch and WI |l ow Creek (draining the Baxter Springs subsite) was
estinmated at 24,000 pounds per year in the RI/FS reports. The surface water quality remedi ation costs
for the selected remedy at the Baxter Springs subsite are estimated at approximately 8.2 nillion dollars
(1997 estimate). EPA thus considers the approximate 7.1 mllion dollar renedy (total costs in 1997
dollars) to be extrenely cost-effective

Additionally, EPA nust again point out, as at the Proposed Plan stage, that the Agency is not proposing
any renedial action for mning wastes inpacting surface water bodies in the Treece subsite at this tine.
Shoul d EPA Region VI, EPA's |lead office for work in Cklahoma, take additional actions in Tar Creek to
inmprove water quality or if the states of Kansas or Okl ahonma recomrend inproving the water quality in Tar
Creek, EPA Region VI1 will reconsider a new proposal for renmedial action in the Treece subsite in
accordance with the requirements of the NCP. This renedy will also be reassessed on a five-year basis and
may require nodification or additional effort if deemed necessary.

Comment:  The commentor specul ates that the selected renedy will not achieve the renedial action
obj ectives for Spring Branch surface water and that EPA shoul d wai ve chenical -specific ARARs for the
surface waters of the Baxter Springs subsite.

Response: EPA believes that the remedy will nmeet the renedial action objectives. |If it is determ ned
duri ng subsequent five-year reviews of the selected renedy that the objectives are not being net, EPA may
reassess the renedial action and require additional actions be performed to further reduce netals | oading
to the streans in order to then neet the renedial action objectives.

EPA agrees that cheimcal -specific ARARs for surface water of the Baxter Springs subsite should be waived
under the selected renmedy. The ARARs that will not be net by the selected renedy are waived in the

Deci sion Summary portion of the ROD. EPA al so re-enphasizes that renedial action objectives are not
identical to chemcal-specific ARARs. The renedial action objectives for surface water cleanup include
the TRVs, which were approved by EPA. However, TRVs are not ARARs.



ATTACHVENT 2 - | EUBK MODEL DATA AND | NFORVATI ON

Attachment #2 - Baxter Springs/Treece ROD

This attachnent contains additional supporting information pertaining to the integrated exposure
upt ake bi oki netic model (IEUBK) and the adult | ead nodel. As referenced in the Record of Decision for
operabl e unit #03/04 of the Cherokee County, Kansas site, the residential action levels are risk
management values utilized for the entire Tri-State Mning District sites in EPA Region VI|. The
Cher okee County, Kansas and Jasper County, M ssouri sites are contiguous to one another and are
predoni nantly separated based on the Kansas/M ssouri state line. The area is sufficiently simlar and was
only divided into two separate sites predom nantly based on the fact that the area enconpasses portions
of two states; thus, EPA has extrapolated or utilized the nodeling results for the Mssouri portion to
al so apply to the contiguous Kansas portion of the historic mining district. In an effort to be
consi stent in the cl ose geographic regions of two states, EPA has chosen to use the sanme residential
action levels for the two Superfund sites. Additionally, these two sites are divided into severa
operable units. EPA feels that it would be extremely cunbersone and inconsistent to utilize differing
residential cleanup criteria for all of the operable units which enconpass both contiguous sites.

The 1 EUBK nodeling for the Jasper County, Mssouri site was perfornmed by the M ssouri Departnent
of Health and is attached. The attachment specifies the nodel values that were utilized for the various
runs and the predicted blood | evel results for varying scenarios. This nodeling formed the basis for the
selection of cleanup levels for all Tri-State Mning District sites within Region VII

The adult | ead nodel was run for QJ3/4 for informational purposes only. The non-residentia
actions prescribed by the ROD are based on ecol ogical risks while the residential actions are based on
| EUBK nodel i ng and consi stency approaches. The adult |ead attachnent is provided sinply for background
or additional information

<I M5 97073D1>



M. Mark Dool an

Renedi al Proj ect Manager

U S. Environnental Protection Agency
726 M nnesota Ave.

Kansas Gity, KS 66101

Dear M. Dool an,

Encl osed is a draft Technical Menorandum for the Jasper County Site. The Menorandum provides a
brief risk analysis of several clean-up options which are being considered for the Jasper County site.

If you have any comments or questions on the document or we can be of further assistance, please
feel free to call me at (314) 751-6111.

<I MG 97073E>
CBD: egd

At t achrent
cc: Dave Moshy



DRAFT
Techni cal Menor andum

Ri sk, Analysis of dean-Up Options for the
Jasper County Site, Jasper County, MO

The Jasper County Site is a former lead and zinc nining, mlling and snelting area in sout hwest
M ssouri. Soils, streanms and groundwater at the site are contaninated with heavy netals, prinarily
cadm um lead and zinc. Very high concentrations of |ead (>5,000 ng/kg) have been found in residential
yards in sone areas of the site, primarily in the vicinity of the forner Eagle Picher Snelter.

A | ead and cadm um exposure study was conducted by the M ssouri Department of Health to determnine
if there was a rel ati onship between exposure to |lead and cadmumat the site and el evated bl ood | ead and
urine cadmumlevels. A study group was randomy chosen frompeople living in the vicinity of the Jasper
County Site. A simlar control group was randomy chosen froman area unaffected by mning, mlling and
smelting of |ead and zinc. Conclusions of the study indicated blood |ead | evels were significantly
greater in the study area than in the control area and that environnental exposure to lead in soil was
the nost inmportant factor influencing blood | ead | evel s (MDOH 1995).

Bl ood | ead | evels are a nmeasure of an individual's |level of exposure to |lead. Blood | ead |evels as
low as 10 ug/dL have been associated with subtle adverse health effects such as decreased intelligence,
i npai red neur obehavi oral devel opnment and decreased hearing acuity. The severity of effects increases as
bl ood I ead | evels increase. At extrenely high blood |ead | evels (>80 ug/dL), coma, convul sions and death
have occurred (CDC 1991).

The I ntegrated Exposure Uptake Biokinetic Mddel (IEUBK) is a conputer nodel created by EPA to
estimate a plausible distribution of blood | ead | evels resulting fromenvironnmental exposure to |ead.
The nodel was devel oped using environnmental and biological data froma |ead mning and snelting
Superfund site. The nodel conbines |ead concentrations in air, drinking water, diet, soil and household
dust with behavior and biokinetic variables to predict blood |lead | evels in children aged 0-6 years.
Default values are provided for each variable used in the nodel. The nodel allows and encourages use of
site-specific values for nobst variabl es.

The |1 EUBK was used to eval uate several options currently under consideration for the renedial and
removal activities at the Jasper County Site. The proposed options are:

. Renoval of soil fromall houses with soil |ead over 5,000 ng/kg

. Renoval of soil fromall houses with soil |ead over 4,000 ny/kg

. Renoval of soil fromall houses with soil |ead over 3,000 ny/kg

. Renoval of soil fromall houses with soil |ead over 2,500 ng/kg

. Renoval of soil fromall houses where the block soil |ead val ue averages 2,000 nmgy/ kg
. Renoval of soil fromall houses with soil |ead over 1,000 ny/kg

. Renoval of soil fromall houses with soil |ead over 800 ng/kg

Al options were evaluated using the specified | ead concentration and site- specific values for
ot her variables. Each option was evaluated with and without a backyard gardeni ng scenario.
Site-specific | ead concentrations in air, drinking water and garden produce were determ ned during the
Jasper County Renedi al Investigation (Danes and Mbore 1995). A table summarizing these values is
presented in Appendix |. Paired soil |ead and househol d dust |ead sanples were collected during the Lead
and Cadm um Exposure study (MDCH 1995). The paired sanples were examned to deternmine if a relationship
exi sted between soil and dust |ead concentrations. The follow ng equation describes that rel ationship:

I n(dust Pb)=0.56[In(soil Pb)]+2.78
(n=125.r 2=0. 36. p<0. 01)

This regression was used to predict the | ead-in-dust concentration for each soil |evel proposed.
For each option, the estimated nmean blood | ead | evel, the percentage of the popul ation predicted

to exceed 15 ug/dL and the percentage of the popul ation predicted to exceed 10 ug/dL are presented in
Tabl e 1.



Proposed Soi

Table 1

Summary of Ri sk Analysis for

Wth Backyard Gardens

Level s at the Jasper County Site

Wt hout Backyard Gardens

Mean Mean
Predi cted Percent Percent Predicted Per cent Per cent
Soi | / Dust Bl ood Predi cted Predicted Bl ood Predi ct ed Predi cted
Lead Lead to Exceed to Exceed Lead to Exceed to Exceed
(my/ kg) (ug/ dL) 15 ug/dL 10 ug/dL  (ug/dL) 15 ug/dL 10 ug/dL
5,000/ 1, 900 21.0 72.73 92.6 19.3 66. 92 90. 67
4,000/ 1, 677 19.3 66. 92 90. 67 17.5 61.13 86. 23
3,000/ 1, 427 17.3 58. 29 86. 23 15. 3 50. 13 78. 40
2,500/ 1, 289 16.1 52.78 81.13 14.0 42. 68 72.73
2,000/ 1, 137 14.9 47.56 78. 4 12. 7 34.02 66. 92
1, 000/ 772 11.7 28.52 61. 13 9.2 13. 64 40. 37
800/ 681 10.9 23.80 55. 50 8.3 9. 36 32.10
For the purpose of conparison, EPA's soil |ead guidance states that an unacceptable health risk is

presented when nore than 5% of a popul ation's bl ood | evel

None of these options alone neet the criteria set forth in the current soi
i ntervention nmeasures which could be taken to further reduce exposure to | ead.
measures may include providing health educati on and HEPA vacuum cl eaners
To evaluate this alternative
options with the dust concentration set at the default of 200 ng/kg.

are additiona
the lead | oad i n househol d dust.

presented in Table 2.

Summary of Risk Analysis for

w th Additiona

is predicted to exceed 10 ug/dL (EPA 1994).

| ead gui dance. There
Pot ent i al
whi ch may substantially reduce
the 1EUBK was run for each of the proposed
Results of these nodel runs are

Table 2
Proposed Soil Levels

Intervention at the Jasper County Site

Wth Backyard Gardens Wt hout Backyard Gardens
Mean Mean
Predi cted Percent Per cent Pr edi ct ed Per cent Per cent
Soi | / Dust Bl ood Predicted Predicted Bl ood Pr edi ct ed Pr edi ct ed
Lead Lead to Exceed to Exceed Lead to Exceed to Exceed
(nmg/ kg) (ug/ dL) 15 ug/dL 10 ug/dL  (ug/dL) 15 ug/ dL 10 ug/dL
5, 000/ 200 13.3 36. 13 69. 83 10.9 23. 80 55.50
4,000/ 200 12.1 30. 26 64.01 9.6 16. 45 45, 07
3, 000/ 200 10. 8 22.39 52.78 8.2 9. 36 32.10
2,500/ 200 10.2 18. 62 47.56 7.5 6.42 25. 29
2,000/ 200 9.5 15. 45 42. 68 6.7 3.90 18. 62
1, 000/ 200 8.0 8.79 30. 26 5.0 0.92 6. 84
800/ 200 7.7 7.28 26. 86 4.7 0.61 5.00

I n concl usi on,
renoval alone will be a sufficie

nt

at the lead concentrations currently being considered,

remedy

it does not appear that soil
. If one of the proposed levels is selected as the cl ean-up

| evel for Jasper County, additional
garden plots,

be necessary renedial activities for the Jasper County site.

nmeasures to reduce | ead exposure,
provi di ng HEPA vacuum cl eaners and conti nued bl ood | ead nonitoring and health education may

such as providing clean fill for
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Appendi x |
Sunmary, of Site-specific Input Values Used for the | EUBK

Jasper County Superfund Site, Jasper County, MO

Table A1
Summary of Site-specific Inputs for the | EUBK

Def aul t Site-specific Val ue
Vari abl e Val ue Val ue Used
Ar
Mean concentration of Pb in air 0.1 ug/m3 0.07 ug/m3 0.07 ug/m3
Vary air concentration by year No No No
I ndoor air Pb concentration as a percent 30% 30% 30%
of outdoor air concentration
Dri nki ng Water
Mean concentration of Pb in water 4.0 ug/L 3.0 ug/L 3.0 ug/L
Di et
Alternate diet val ues No Table 2 Table 2
Percent of diet which is fruit/leafy N A 2.5% 2.5%
veget abl es
Percent of diet which is root vegetables N A 2.5% 2.5%
Percent of diet which is local fish N A 0. 6% 0. 6%
Percent of diet which is |ocal beef N A
Soi | / Dust
Mean concentration of Pb in soil 200 ng/ kg Vari es Varies
I ndoor dust Pb concentration 200 ng/ kg Varies Vari es
Soi | / dust wei ghting factor 45% 17.5% 17.5%
Table A-2
Concentrations of Lead in Various D et Components
Medi a Lead Concentration
Fruits/leafy vegetabl es 0. 62
Root veget abl es 6.2
Fish fillets 0.08
Beef / gane neat 0.05

Val ues determ ned during the Renedial Investigation for the site (Danes and Moore.

1994) .
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ADULT LEAD MODEL ASSUMPTI ONS
BAXTER SPRI NGS AND TREECE SUBSI TES
CHERCKEE COUNTY, KANSAS SUPERFUND SI TE

95th Percentile Blood Lead inferus (PbB adult 95): The agency guideline for protection of
children using the IEUBK is 10 Ig/dL. The point value of 10 Ig/dL was used in this
assessment .

Mean ratio of fetal to maternal Blood Lead (R): A point value of 0.9 has been suggested
based on Goyer (1990) and Graziano et al. (1990). This point value was selected in the
California @ulch evaluation and for consistency, was used in this assessnent.

I ndi vi dual geonetric standard deviation (GSDi): A range of values from1.6 (IEUBK) to 2.6
(National Health and Nutrition Exami nation Surveys, NHANES II1) have been suggested for
GSDi. The NHANES survey included exposures to a wi de range of |ead sources. The popul ation
expected to be exposed to the Federal Tailings damis relatively honbgenous, thus a GSD of
1.8 was used in this assessnent.

Basel i ne bl ood | ead value (PbB adult 0): The national estimates from NHANES range from1.7
to 2.2 lg/dL, depending on the racial and ethnic conposition of the target population. A
value of 2.0 lg/dL was used in this assessment because it represented an approxi mate centra
poi nt of the range of possible val ues

Bi oki netic slope factor (BKSF, ug/dL per ug/day): Based on the data presented in Pocock et
al. (1985) and Sherlock et al. (1984), a point value of 0.4 has been suggested. That val ue
was used in this assessnent.

Soil ingestion (TRs, g/day): CQccupational soil ingestion rates may vary from 0. 05 g/ day
(office worker) to 0.48 g/day (gardener/|andscaper), dependi ng upon the occupation. Persons
wor ki ng around the site are expected to have nore contact with soils than an office worker,
but | ess than gardeners/|andscapers, thus a soil ingestion rate of 0.1 g/day was used in
this assessment.

Soi | Exposure frequency (EFs)(days/yr): Agency gui dance suggests a default value of 250
days per year. Because persons working on the site are not expected to be exposed to the
dam area on a daily basis, an exposure frequency of 100 days/year was used in this analysis.

Absol ute Gastrointestinal Absorption fraction (AF. unitless): A site specific estimate of
0. 15 was chosen for use in this analysis.



United States Environnental
Protecti on Agency

Techni cal

Techni cal Revi ew
Wor kgroup for Lead Decenber 1996

Recommendat i ons of the
Revi ew Wrkgroup for Lead for an

Interim Approach to Assessing Ri sks Associated with Adul t

<I M5 97073F>

This report includes a fact sheet Techni cal

Exposures to Lead in Soil

Pr ef ace

Revi ew Wr kgroup for Lead (TRW Recommendati ons

for an InterimApproach to Assessing R sks Associated with Adult Exposures to Lead in Soil along
with an Appendi x, Equations and Rationale for Default Values Assigned to Paraneters in the Sl ope

Fact or Approach and Exposure Model

in Soil, which discusses in greater detail

Patricia Van Leeuwen
Region 5
Chicago, IL

Harial Choudhury
O fice of Research and Devel opment
G ncinnati, COH

Bar bara Davi s

Ofice of Solid Waste and
Emer gency Response

Washi ngt on, DC

Robert Elias
Ofice of Research and Devel oprent
Research Triangl e Park, NC

Susan Giffin
Regi on 8
Denver, CO

Kar en Hogan

O fice of Prevention, Pesticides
and Toxi ¢ Subst ances

Washi ngt on, DC

for Assessing Ri sk Associated with Adult Exposures to Lead
the equati ons and paraneters used in the nethodol ogy.

U S. Environmental Protection Agency

Revi ew Wr kgroup for Lead

CHAI RPERSONS

Paul Wite
O fice of Research and Devel oprent
Washi ngt on, DC

MEMBERS

Mar k Maddal oni
Regi on 2
New Yor k, NY

Al'l an Marcus
Ofice of Research and Devel oprent
Research Triangle Park, NC

Chris Wis
Regi on 8
Denver, CO

Larry Zaragoza

Ofice of Solid Waste and
Ener gency Response

Washi ngton, DC



Mary Bal | ew
Region 1
Boston, MA

Cherri Baysi nger - Dani el
M ssouri Department of Health
Jefferson Gty, MO

Mar k Johnson
Region 5
Chicago, IL

Kevi n Kopor ec
Regi on 4
Atlanta, GA

Roseanne Lorenzana
Regi on 10
Seattle, WA

Adult Lead Ri sk Assessnment Conmittee

of the
Revi ew Wor kgroup for Lead

CHAlI RPERSON

Mar k Maddal oni
Regi on 2
New Yor k, NY

MEMBERS

Mar gar et McDonough
Region 1
Boston, MA

Patricia Van Leeuwen
Region 5
Chi cago, EL

Chris Wis
Regi on 8
Denver, CO

Paul Wite

O fice of Research and Devel opnent

Washi ngt on, DC

Larry Zaragoza

Ofice of Solid Waste and
Ener gency Response

Washi ngt on, DC



1. 1 NTRCDUCTI ON

This report describes a nethodol ogy for assessing risks associated with non-residential adult
exposures to lead in soil. The nethodol ogy focuses on estimating fetal blood | ead concentration in wonen
exposed to |l ead contam nated soils. This approach al so provides tools that can be used for eval uating
ri sks of elevated blood | ead concentrations anong exposed adults. The nethodol ogy is the product of
ext ensi ve eval uations by the Technical Review Wrkgroup for Lead (TRW which began considering
nmet hodol ogi es to eval uate nonresidential adult exposure in 1994 (Bal bus-Kornfeld, 1994; U S. EPA 1994a).
In 1995, the TRWrevi ewed a net hodol ogy devel oped by EPA Region 8 for deriving risk-based renediation
goals (RBRGs) for nonresidential soil at the California GQulch NPL site (U S. EPA 1995). A TRWcomittee
on adult lead risk assessnent was fornmed in January, 1996 to further develop the ideas and i nformation
gathered as part of these previous efforts into a generic nethodol ogy that could be adapted for use in
site-specific assessnents.

This report provides technical recomrendations of the TRWfor the assessment of adult |ead
ri sks using this nmethodol ogy. An overriding objective in the devel opment of this nethodol ogy was the
imredi ate need for a scientifically defensible approach for assessing adult |ead risks associated with
nonresidential exposure scenarios. The TRWrecogni zed that other adult |ead nodels may provide usefu
information. In particular, nodels providing nore detailed representations of |ead kinetics nay be
useful in supporting nore detail ed predictions about the tinme course of blood | ead concentrations anong
i ndi vidual s who receive brief acute exposures to | ead or whose exposures otherw se change narkedly with
time. The nethodol ogy presented here uses a sinplified representation of |ead biokinetics to predict
quasi -steady state bl ood | ead concentrati ons anong adults who have rel atively steady patterns of site
exposures (as described in this report). The TRWbelieves that this approach will prove useful for
assessing nmost sites where places of enploynent are (or will be) situated on | ead contam nated soils.
This information is expected to pronbte consistency in assessnents of adult lead risks. The nethodol ogy
described in this report is an interimapproach that is recommended for use pending further devel oprnent
and eval uation of integrated exposure biokinetic nodels for adults. The TRWis undertaking review of
other nodels and will provide review on other approaches as appropriate. The Integrated Exposure Uptake
Bi oki netic (1 EUBK)Mddel for Lead in Children (U S. EPA 1994b,c) is the recommended approach for
assessing residential |ead risks.

The recomrended approach for assessing nonresidential adult risks utilizes a nmethodology to relate
soil lead intake to blood | ead concentrations in wonen of child-bearing age. It is conceptually simlar
to a slope factor approach for deriving RBRG that have been proposed by Bowers et al. (1994) and which
was adapted for used at the California Quich NPL site in Region 8 (U S. EPA 1995). This report
descri bes the basic algorithnms that are used in the nethodol ogy and provides a set of default paraneter
val ues that can be used in cases where highly quality data are not available to support site-specific
estimates. The rationale for each paraneter default value is provided in the Appendi x.

2.  OVERVI EW CF THE APPROACH

The net hodol ogy described in this report relates soil |ead concentrations to bl ood | ead
concentrations in the exposed popul ati on according to the algorithnms described below. Note that the
algorithnms may consist of variables that include superscripts and/or subscripts. The convention adopted
inthis report is to use superscripts as exponents (i.e., a mathematical operation), whereas subscripts
represent key words that provide additional information to distinguish between sinilar variables. The
basis for the cal culation of the blood | ead concentration in wonen of child-bearing age is the algorithm
gi ven by Equation 1:

PbB adult, central = PbB adult, 0 + PbSDBKSFDI R SDAF SDEF S (Equation 1)
AT
wher e
PbB adult, central = Central estinmate of blood |l ead concentrations (lg/dL) in adults (i.e., women of
chi |l d-bearing age) that have site exposures to soil lead at concentration, PbS

PbB adult, 0 = Typical blood | ead concentration (lg/dL) in adults (i.e., wonen of child-bearing age) in
t he absence of exposures to the site that is being assessed.

PbS = Soil lead concentration (1g/g) (appropriate average concentration for individual).
BKSF = Biokinetic slope factor relating (quasi-steady state) increase in typical adult blood

| ead concentration to average daily | ead uptake (lg/dL blood | ead increase per Ig/day |ead
upt ake) .



IRS = Intake rate of soil, including both outdoor soil and indoor soil-derived dust (g/day).

AF S = Absol ute gastrointestinal absorption fraction for ingested lead in soil and |lead in dust derived
fromsoil (dimensionless).

EF S = Exposure frequency for contact with assessed soils and/or dust derived in part fromthese soils
(days of exposure during the averaging period); may be taken as days per year for continuing |ong
t er m exposur e

AT

Averagi ng tine; the total period during which soil contact nay occur; 365 days/year for continuing
| ong term exposures.

The basis for the RBRG calculation is the rel ati onship between the soil |ead concentration and the
bl ood | ead concentration in the devel oping fetus of adult wormen that have site exposures. As a
heal t h- based goal, EPA has sought to limt the risk to young children of having el evated bl ood | ead
concentrations. CQurrent Ofice of Solid Waste and Energency Response ( OSWER) gui dance calls for the
establ i shment of cleanup goals to limt childhood risk of exceeding 10 Ig/dL to 5% (U.S. EPA 1994a).
Equati on 2 describes the estinated rel ationship between the bl ood | ead concentration in adult wonen and
the corresponding 95th percentile fetal blood | ead concentration (PbB fetal, 0.95), assunming the PbB
adult, central reflects the geonetric mean of a |ognornal distribution of blood | ead concentrations in
wonen of child-bearing age. |If a sinilar 95th percentile goal is applied to the protection of fetuses
carried by women who experience nonresidential exposure, Equation 2 can be rearranged to reflect a
ri sk-based goal for the central estimate of blood | ead concentrations in adult wonen using Equation 3

<I M5 97073F1>
wher e

PbB adult, central, goal = Goal for central estinmate of blood | ead concentration (lg/dL) in adults (i.e.
wonen of chil d-bearing age) that have site exposures. The goal is intended to ensure that PbB
fetal, 0.95, goal does not exceed 10 Ilg/dL

PbB fetal, 0.95, goal = Coal for the 95th percentile blood | ead concentration (lg/dL) anong fetuses born
to wonen havi ng exposures to the specified site soil concentration. This is interpreted to nean
that there is a 95%likelihood that a fetus, in a woman who experiences such exposures, would have
a bl ood | ead concentration no greater than PbB fetal, 0.95, goal (i.e., the likelihood of a bl ood
| ead concentration greater than 10 1g/dL woul d be less than 5% for the approach described in this
report).

GSD i, adult = Estimated val ue of the individual geonetric standard deviation (dinensionless);
the GSD anong adults (i.e., wonen of child-bearing age) that have exposures to simlar on-site
| ead concentrations, but that have non-uni formresponse (intake, biokinetics) to site |lead and
non-uni formoff-site | ead exposures. The exponent, 1.645, is the value of the standard nor nal
devi ate used to calculate the 95 percentile froma | ognormal distribution of blood I ead
concentration

R fetal /maternal = Constant of proportionality between fetal blood | ead concentration at birth and
mat ernal bl ood | ead concentration (di nensionless).

The soil |ead concentration associated with a given exposure scenario and PbB adult, central, goal can be
cal cul ated by rearrangi ng Equation 1 and substituting PbB adult, central, goal for PbB adult, central

<I M5 97073F2>

It is this formof the algorithmthat can be used to cal cul ate a RBRG where the RBRG represents the soi
| ead concentration (PbS) that would be expected to result in a specified adult bl ood | ead concentration
(PbB adult, central, goal) and corresponding 95th percentile fetal blood | ead concentration

Equations 1-4 are based on the fol | owi ng assunptions:

1. Bl ood | ead concentrations for exposed adults ran be estinated as the sum of an expected
starting blood | ead concentration in the absence of site exposure (PbB adult, 0) and an
expected site-rel ated increase

2. The site-related increase in blood | ead concentrations can be estinmated using a |inear
bi oki netic slope factor (BKSF) which is nmultiplied by the estinated | ead uptake



3. Lead uptake can be related to soil lead |l evels using the estinmated soil |ead concentration

(PbS), the overall rate of daily soil ingestion (IR S), and the estimated fractiona
absorption of ingested lead (AF S). The term"soil" is used throughout this docunent to
refer to that portion of the soil to which adults are nost likely to be exposed. In nost

cases, exposure is assuned to be predominantly to the top layers of the soil which gives
rise to transportabl e soil-derived dust. Exposure to soil-derived dust occurs both in
outdoor and indoor environnents, the latter occurring where soil-derived dust has been
transported indoors. Qher types of dust, in addition to soil-derived dust, can contribute
to adult | ead exposure and nay even predominate in the occupational setting; these include
dust generated from manufacturing processes (e.g., grinding, mlling, packaging of

| ead-contai ning naterial), road dust, paverment dust, and paint dust. This nethodol ogy, as
represented in Equations 1 and 4, does not specifically account for site exposure to dusts

that are not derived fromsoil. However, the nethodol ogy can be nodified to include
separate variabl es that represent exposure to lead in various types of dust. This approach
is discussed in greater detail in the Appendix.

4. As not ed above, exposure to lead in soil may occur by ingesting soil-derived dust in

t he outdoor and/or indoor environnents. The default val ue recomrended for IR S

(0.05 g/day) is intended for occupational exposures that occur predoninantly indoors. Mre
intensive soil contact would be expected for predom nantly outdoor activities such as
construction, excavation, yard work, and gardening.

5. A | ognormal nodel can be used to estinmate the inter-individual variability in blood |ead
concentrations (i.e., the distribution of blood | ead concentrations in a popul ati on of
i ndi vidual s who contact simlar environnental |ead |evels).

6. Expected fetal blood | ead concentrations are proportional to maternal bl ood | ead
concentrations

The primary basis for using Equation 4 to calculate a RBRGis that fetuses and neonates are a
hi ghly sensitive population with respect to the adverse effects of |ead on devel opment and that 10 Ig/dL
is considered to be a blood | ead | evel of concern fromthe standpoint of protecting the health of
sensitive populations (U S EPA 1986, 1990; NRC, 1993). Therefore, risk to the fetus can be estinated
fromthe probability distribution of fetal blood | ead concentrations (i.e., the probability of exceeding
10 Ig/dL), as has been the approach taken for estimating risks to children (U S. EPA 1994a,c). Equation
4 can be used to estinate the soil |ead concentration at which the probability of blood | ead
concentrations exceeding a given value (e.g., 10 lg/dL) in fetuses of wonen exposed to environnental |ead
is no greater than a specified value (e.g., 0.05).

The net hodol ogy can be nodified to accommodate different assunptions or to estinmate RBRGs for
different risk categories. For exanple, a RBRG could be estimated for risks to adults (e.g.
hypertension) by substituting an appropriate adult blood | ead concentrati on benchmark. Simlarly, other
exposure scenarios can be incorporated into the assessnent. Alternative nethods for estimating soil |ead
risk by partitioning soil into outdoor soil and indoor dust conponents are discussed in the Appendi x.

Recomrended default values for each of the paraneters in Equations 1 - 4 are presented in Table 1.
These defaults should not be casually replaced with other values unless the alternatives are supported by
high quality site-specific data to which appropriate statistical anal yses have been applied and that have
under gone thorough scientific review Exanples of the output fromthe nethodol ogy are presented in
Figures 1 and 2, which show plots of the calculated PbB fetal, 0.95 as a function of PbS when different
conbi nations of default parameter values are used. The rationale for each default value listed in Table
1 is sumarized in the Appendi x.



Table 1. Summary of Default Parameter Values for the R sk Estimation Al gorithm (Equations 1 - 4)

Par amet er Uni t Val ue Conment
PbB fetal, 0.95, goal Ig/ dL 10 For estimating RBRGs based on risk to the devel oping fetus.
GSD i, adult -- 1.8 Value of 1.8 is recommended for a honogeneous popul ation while 2.1 is recomrended for
2.1 a nore het erogeneous popul ati on.
R fetal / nat er nal -- 0.9 Based on Goyer (1990) and G aziano et al. (1990).
PbB adult, O Ig/ dL 1.7-2.2 Pl ausi bl e range based on NHANES || phase 1 for Mexican Anerican and non-H spanic

bl ack, and white wonen of child bearing age (Brody et al. 1994). Point estimate should be
sel ect ed based on site-specific denographics.

BKSF Ig/ dL 0.4 Based on anal ysis of Pocock et al. (1983) and Sherlock et al. (1984) data.
per
1g/ day
IRS g/ day 0.05 Predom nantly occupati onal exposures to indoor soil-derived dust rather than outdoor soil,

(0.05 g/day = 50 ng/day).

EF S day/ yr 219 Based on U. S. EPA (1993) guidance for average tine spent at work by both full-tinme and
part-tine workers (see Appendi x for recommendations on m ni mum exposure frequency and
duration).

AF S -- 0.12 Based on an absorption factor for soluble | ead of 0.20 and a relative bioavailability of 0.6

(soil/soluble).
<I MG 97073G
<I MG 97073H>
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1. Equations for the Adult Lead Model

The format of the equations used in the adult |ead nethodol ogy foll ows the approach used in the
| EUBK Model for Lead in Children (I EUBK Model). Note that the equations may consist of variables that
i ncl ude superscripts and/or subscripts. The convention adopted in this report is to use superscripts as
exponents (i.e., a mathenatical operation), whereas subscripts represent key words that provide
addi tional information to distinguish between simlar variables. The term"soil" refers to that portion
of the soil to which adults are nost likely to be exposed. |In nost cases, exposure is assuned to be
predonminantly to the top layers of the soil which gives rise to transportabl e soil-derived dust.
Exposure to soil-derived dust has been transported i ndoors. Qher types of dust, in addition to
soi | -derived dust, can contribute to adult |ead exposure and nay even predom nate in some occupati ona
settings; these include dust generated from manufacturing processes (e.g., grinding, mlling, packaging
of lead-containing material), road dust, pavenent dust, and paint dust.

Exposure to lead fromsoil (direct and through indoor soil-derived dust) and | ead i ntake:
PbSD IRSD EF S

| NTAKE = (Equation A-1)
AT

INTAKE = Daily average intake (ingestion) of lead fromsoil taken over averaging tine AT
(1g/ day) .

PbS = Soil lead concentration (1g/g) (appropriate average concentration for individual).

IRS = Intake rate of soil, including outdoor soil and indoor soil-derived dust (g/day).

EF S = Exposure frequency for contact with assessed soils and/or dust derived in part from

these soils (days of exposure during the averagi ng period); nmay be taken as days per
year for continuing, |ong term exposures.



AT = Averaging tine; the total period during which soil contact nay occur; 365 days/year
for continuing |ong term exposures.

Lead upt ake
UPTAKE = AF S D | NTAKE (Equation A-2)
UPTAKE = Daily average uptake of lead fromthe gastrointestinal tract into the systenic
circulation (1g/day)
AF S = Absolute gastrointestinal absorption fraction for ingested lead in soil and lead in dust

derived fromsoil (dinensionless).

Central estimate of adult blood | ead concentration

PbB adult, central = PbB adult, 0 + BKSF D UPTAKE (Equation A-3)
PbB adult, central = Central estimate of blood | ead concentrations (lg/dL) in adults (i.e., wonen of
child-bearing age) that have site exposures to soil |lead at concentrati on, PbS

PbB adult, 0 = Typical blood I ead concentration (lg/dL) in adults (i.e., wonen of child-bearing
age) in the absence of exposures to the site that is being assessed.

BKSF = Biokinetic slope factor relating (quasi-steady state) increase in typical adult blood |ead
concentration to average | ead uptake (1g/dL blood | ead increase per lg/day |ead uptake).

Di stributional nodel for adult blood |ead
In this methodol ogy, variability in blood | ead concentrations anong a population is
nmat hermati cal |y described by a | ognornal distribution defined by two paraneters, the geonetric nean (G

and the geonetric standard deviation (GSD):

PbB, adult ~ Lognormal (GV| GSD)

PbB adult = Adult blood | ead concentration (which is a variable quantity having the specified
probability distribution).

GM = Ceonetric mean bl ood | ead concentration (1g/dL) for adults having site exposure.
The central estimate of adult blood |ead. PbB adult, central, constructed in Equation A-3
is treated as a plausible estimate of the geonetric nean

GsD = Ceonetric standard deviation for blood | ead concentrations anong adul ts havi ng

exposures to simlar on-site | ead concentrations, but having non-uniformresponse

(i ntake, biokinetics) to site lead and non-uniformoff-site | ead exposures. The

i ndi vi dual bl ood | ead concentrati on geonetric standard deviation, GSD i, is substituted for
GSD. As described bel ow (Section 2 of the Appendix), GSD i is assumed to address sources of
variability in blood | ead concentrati ons anong the exposed popul ation

Paranmeter estimates for the geonmetric nean (GV) and geonetric standard deviation (GSD) of the

| ognormal distribution are described below. Note that blood | ead concentrations for site exposures can
be quantified at any percentile of the popul ation using these parameters. For exanple, the 95t
percentile blood | ead concentrati on can be cal cul ated by Equati on A-4.

<I M5 97073H1>

PbB adult, 0.95 = 95th percentile blood | ead concentration (1g/dL) anong individual s having exposures to
the specified site soil lead concentrations. This is interpreted to nean that there is a 95%
l'ikelihood that an adult exposed to the specified soil |ead concentrations would have a bl ood | ead
concentration | ess than or equal to PbB adult, 0.95.



Distributional nodel for fetal blood |ead
PbB fetal = R fetal/naternal D PbB adult (Equation A-5)

PbB adult = 95th percentile blood | ead concentration (lg/dL) (which, |like PbB adult, is a variable
quantity having the specified probability distribution).

R fetal /maternal = Constant of proportionality between fetal and nmaternal blood | ead concentrations.

PbB adult = Adult blood | ead concentration (lg/dL), estinated with paraneters appropriate to wonen of
chil d bearing age.

Note that this relationship inplies a determnistic (non-random rel ationship between maternal and feta
bl ood | ead concentrations. This assunption onits a source of variability (varying individual-specific
ratios of fetal to maternal blood |ead) that would tend to increase the variance of fetal blood |ead
concentrations. The assunption of proportionality inplies that fetal blood | ead concentrations also are
| ognornal Iy distributed

PbB fetal ~ Lognormal (GM GSD)

GM = Ceonetric nean bl ood | ead concentration (l1g/dL) for fetuses, equal to R fetal/maternal multiplied
by PbB adult, central

&
O

CGeonetric standard devi ation of blood | ead concentration anong adults. GSD i (Section 2 of the
Appendi x) .

Simlarly, percentiles of the fetal blood |ead distribution can be estinated (for fetuses carried by
worren exposed to the specified concentration of |ead at the assessed site). For exanple:

<I MG 97073H2>
Equation A-7 represents variability in blood | ead concentration arising fromtw main factors: 1)

exposure variables, including inter-individual variability in activity-weighted ingestion rates, and 2)
inter-individual variability in physiology, including factors affecting | ead bi okineti cs.

2. I ndi vi dual Bl ood Lead Geonetric Standard Deviation (GSD i)
The GSD i is a nmeasure of the inter-individual variability in blood | ead concentrations in a
popul ati on whose nenbers are exposed to the sanme nonresidential environnental |lead |evels. Ideally, the

value(s) for GSD i used in the nethodol ogy should be estinmated in the popul ation of concern at the site
This requires data on blood | ead concentration and exposure in a representative sanple of sufficient size
to yield statistically neaningful estimates of GSD in subsanples stratified by nonresidential exposure
level . In the absence of high quality data for the site, GSDi nay be extrapol ated fromestinates for

ot her surrogate popul ations. |n naking such extrapol ations, factors that m ght contribute to higher or
lower variability in the surrogate popul ation than anong simlarly exposed individuals in the popul ation
of concern, should be evaluated. These factors include variability in exposure (level and pathways), and
bi oki netics (see Section 6 of Appendix), socioecononm c and ethnic characteristics, degree of urbanization
and geographi cal location. Such extrapolations, therefore, are site-specific and are a potentially

i nportant source of uncertainty in the nethodol ogy.

GSD val ues neasured in popul ations (GSD P) reflect the conbined effect of 1) variability in
environnental concentration |evels; and 2) activity-weighted exposures and | ead biokinetics. Thus,

estinmates of GSD P can be considered a surrogate for estimating the GSDi. Site data on blood |ead
concentrations collected from popul ati ons of varying honogeneity nmay be useful for establishing a

pl ausi bl e range of values of GSD i, provided that the data are of adequate quality and can be stratified
by nonresidential exposure level. The |owest values of GSD P are expected anmong honogeneous popul ati ons
(e.g., individuals with simlar socioecononic and ethnic characteristics living within a relatively snall
geogr aphi c area) exposed to a single, dom nant source of lead (e.g., lead mning or snelter sites). For

exanple, a GSD P of 1.8 was recently cal cul ated anong adult wonen living in Leadville, CO (U S. EPA
1995). This relatively low GSD is consistent with an analysis of blood | ead concentration data in mning
communities in the United States and Canada, which suggest that GSD P ranges from1.6 - 1.8 at active
mning sites where blood | ead concentrations are less than 15 Ig/dL (U S. EPA, 1992). By contrast,

hi gher values of GSD P mi ght be expected froma national survey. Al though | ead exposures anong the
general population are likely to be nore greatly inpacted by diet than soil (e.g., conpared with
popul ati ons exposed at a waste site), the national population is very heterogeneous, in that it includes



individuals with different soci oeconom c and ethnic characteristics living in distinct geographic areas.

The TRWhas conducted a prelimnary analysis of blood | ead concentration data collected i n NHANES
Il Phase 1 from 1988 to 1991 and found that the GSD P for wonen ages 17 to 45 years nay range from1.9 -

2.1 (Table A-1). Because of the conplex survey design used in NHANES Il (e.g., large oversanpling of
young children, ol der persons, black persons, and Mexi can-Anericans), this analysis used sanpling weights
included in the NHANES |11 Phase 1 data file to produce popul ation estinates for blood | ead

concentration. The weighting factor "WPEXMHL" was used to reflect the non-random sanpling of
individuals in both the nobile exam nation units (MEC and the hone exam nations. The analysis did not
account for the design effects associated with the selection of strata and prinmary sanpling units (PSU
S), which may result in an underestination of sanpling variance. Since this bias is not likely to
greatly inpact the GSD P (Brody, personal conmunication), the anount of underestimation of the GSD P by
the values given in Table A-1 is likely to be small. Geomnetric mean bl ood | ead concentrations listed in
Table A-1 are within 0.2 1g/dL of these reported in Brody et al. (1994).

The TRWestimates that 1.8 - 2.1 is a plausible range for GSD i, based on an eval uati on of
avai | abl e bl ood | ead concentration data for different types of populations. |n cases where site-specific
data are not available, a value within this range should be sel ected based on an assessnent as to
whet her the popul ation at the site would be expected to be nore or |ess heterogeneous than the U S
popul ation with respect to racial, ethnic, cultural and soci oeconom ¢ factors that may affect exposure.

Table A-1. NHANES Il Phase 1 Summary Statistics for Blood Lead Concentrati on Anong U. S.
Wnen by Age and Et hnic/Racial Characteristics a

Age Group Non- H spanic Wiite Non- H spani ¢ Bl ack Mexi can Aneri can
(years) No. GM GSD No. GV GSD No. GM GsSD
20-49 728 1.9 1.90 622 2.3 2.01 729 2.1 2.10
50- 69 476 3.2 1. 88 256 4.2 1.80 255 3.3 2.12

> 69 562 3.5 1.82 135 4.1 1.86 75 2.9 2.03
20+ 1, 766 2.4 2.01 1, 013 2.7 2.07 1,059 2.3 2.14
17-45 742 1.7 1.89 658 2.1 1.98 763 2.0 2.10

a Anal ysis of data weighted by MEC and hone wei ghting factor (WIPEXMHL), excl udi ng sanpl es
m ssing data on blood | ead concentration or age. GV PbB (1g/dL) = exp(l In); GSD PbB = exp(o In).

3. Fetal / Maternal Bl ood Lead Concentration Ratio (R fetal/maternal)

The TRWrecomends a default value of 0.9 based on studies that have explored the rel ati onship
between umbilical card and maternal blood | ead concentrations (Gover, 1990; G aziano et al., 1990). The
Goyer (1990) estimate of an average fetal/maternal blood | ead concentration ratio of 0.9 is supported by
a large body of data that has been summarized in Agency docunents (U.S. EPA, 1986, 1990). G aziano et
al. (1990) conpared naternal and unbilical cord blood | ead concentrati ons at delivery in 888
not her-infant pairs who were between 28 and 44 weeks of gestation. The relationship was linear with a
sl ope of 0.93 1g/dL cord bl ood per 1g/dL naternal blood; the correlation coefficient was 0.92. The sl ope
of 0.93 fromthe Gaziano et al. (1990) study supports 0.9 as a point estinmate for R fetal/naternal .

Al t hough average fetal/maternal blood | ead concentration ratios, as reflected in cord bl ood, tend
to show consistent trends (Coyer, 1990, G aziano et al., 1990), the trends may not reflect significant
inter-individual variability in maternal and possibly fetal blood | ead concentrations due to
physi ol ogi cal changes associ ated with pregnancy. For exanple, nobilization of bone | ead stores during
pregnancy nmay be nore substantial in sone wonen, and iron and cal ci um deficiency associated with poor
nutritional status, as well as pregnancy, may enhance gastrointestinal absorption of lead (U S. EPA
1990; Franklin et al., 1995). Conversely, maternal blood | ead concentrati on nay decrease during the
| ater stages of pregnancy because of the dilution effect associated with a 30%rise in plasma vol une, as
well as an increased rate of transfer of lead to the placenta or to fetal tissues (A exander and Del ves,
1981). These changes may give rise to fetal/maternal blood | ead concentration ratios that are different
fromO. 9.

4. Basel i ne Bl ood Lead Concentration (PbB adult, 0)
The basel ine bl ood | ead concentration (PbB adult, 0) is intended to represent the best estimate of

a reasonabl e central value of blood | ead concentration in worren of chil d-bearing age who are not exposed
to | ead-contam nated nonresidential soil or dust at the site. |In this analysis, geonetric mean bl ood



| ead concentrations are used for this purpose. ldeally, the value(s) for PbB adult, O used in the

net hodol ogy should be estinmated in the popul ation of concern at the site. This requires data on bl ood

| ead concentrations in a representative sanple of adult wonmen who are not exposed to nonresidential soi
or soil-derived dust at the site but who may experience exposures to other environnental sources of |ead
that are sinmilar in magnitude to exposures experienced by the popul ati on of concern. This would include
exposure to lead in food and drinking water as well as residential soil and dust (dust derived from soi
and all other non-site related sources). The sanple nust be of sufficient size to yield statistically
nmeani ngful estinmates of PbB adult, O.

In the absence of high quality data for the site, PbB adult, O nay be extrapol ated from estinates
for other surrogate popul ations that woul d be expected to have a simlar PbB adult, O distribution as
that of the popul ation of concern. |In making such extrapolations, factors that mght contribute to
di fferences between the geonetric nean PbB adult, O in the surrogate popul ati on and popul ati on of concern
shoul d be evaluated. These factors include differences in the residential exposure (level and pathways),
soci oeconom ¢, ethnic and raci al denographi cs, housing stock, degree of urbanization, and geographi ca
location. Such extrapolations, therefore, are site-specific.

In cases where site-specific extrapol ations fromsurrogate popul ations are not feasible, the TRW
recommends 1.7 - 2.2 lIg/dL as a pl ausible range, based on the results of Phase 1 of the NHANES Il as
reported by Brody et al. (1994). Table A-2 sunmmarizes the anal ysis of blood |ead
concentrations froma sanple of 2,083 wonen ages 20 - 49, and stratified int the three ethnic and racia
cat egori es.

Table A-2. NHANES Il Phase 1 Summary Statistics for Blood Lead Concentrati on Anong Different
Popul ations of U S. Wnen Ages 20 - 49 (Brody et al., 1994).

Popul ati on No. GM (95% )

Mexi can Anerican wonen 732 2.0 (1.7 - 2.5

non- H spani ¢ bl ack wonen 623 2.2 (2.0 - 2.5)

non- H spani ¢ white wonen 728 1.7 (1.6 - 1.9)
Total 2,083

The TRWrecommends that the estinmates from Table A-2 be used in conbination with data on the ethnic and
raci al denographics of the popul ation of concern to select the nost appropriate point estinmate from
within the plausible range of 1.7 - 2.2 I/dL. For exanple, if the population at the site was

predonmi nantly Mexican Anerican, 2.0 lg/dL might be selected as the point estimate. The plausible range
is based on surveys of |arge sanples of the national population and may not enconpass central tendencies
estimated fromsnaller regional or site-specific surveys, either because of bias associated with the
smal | er sanpl e or because of real differences between the surveyed popul ation and the nationa

popul ation. This needs to be eval uated in deciding whether or not to use data fromsmall surveys that
yield point estimates for PbB adult, O that fall outside of the plausible range

5. Bi oki netic Sl ope Factor (BKSF)

The BKSF paraneter relates the blood | ead concentration (lg Pb/dL) to | ead uptake (1g Pb/day).
The TRWrecomends a default value of 0.4 1g Pb/dL bl ood per 1g Pb absorbed/day for the BKSF paraneter
based on data reported by Pocock et al. (1983) on the relationship between tap water |ead concentrations
and bl ood | ead concentrations for a sanple of adult nales, and on estimates of the bioavailability of
lead in tap water (see Section 6 of the Appendix).

Pocock et al. (1983) analyzed data on | ead concentrations in first draw tap water and bl ood | ead
concentrations in a population of 910 adult nales. A linear nodel inposed on the data yielded a sl ope of
0.06 (lg/dL per Ig/L first draw water) for water |ead concentrations equal to or |less than 100 Ig/L (a
| ower slope was applied to the data for higher water concentrations). Pocock et al. (1983) al so obtained
data on |l ead concentrations in flushed water (and "random daytine") sanples, in addition to first draw
sanples. Gven the follow ng assunptions, it is possible to derive a slope factor for ingested water
lead (INGSF) fromthe Pocock et al. (1983) data

. The | ead concentration of flushed water was 25% of the concentration of first draw water ©
alst = 0.25)(U.S. EPA 1995).

. Daily water intake consisted of 30%first draw and 70% flushed (F 1st = 0.3, Ff = 0.7)(US
EPA, 1992).



. Dai ly water ingestion (including tap water and beverages nade with tap water) was 1.4 L/day
(IRW= 1.4) (US. EPA 1989).

Based on the above assunptions, a INGSF of 0.09 Ig/dL per Ig intake/day is estimated as foll ows:

0. 06 (Equation A-8)
I NGSF =
IRWD (F 1st + (C &1st D F §))
0. 06
I NGSF =
1.4 D (0.3 +(0.25 D 0.7))
I NGSF = 0. 09

This suggests that the product of the BKSF, reflecting the slope for absorbed rather than ingested | ead
and the absorption factor for lead in drinking water (AF W should be approxi mately 0.09 if it is to
match the estimate of | NGSF based on the Pocock et al. (1983) study:

I NGSF = BKSF D AF W (Equation A-9)

Val ues of AF Wwithing the range 0.20 - 0.25 would correspond to a range for BKSF of 0.36 - 0.45, or
approximately 0.4 l1g/dL per lg/day (rounded to one significant figure). A range of 0.20 - 0.25 for AF W
is supported by data from nunerous | ead bioavailability studies (see Section 6 of the Appendix for a nore
detai |l ed di scussion of these studies).

The above estinmate of 0.4 Ig/dL per lg/day for the BKSF can be conpared with the approach
descri bed by Bowers et al. (1994), who used the same data set along with different assunptions and
arrived at essentially the same estimate of the BKSF, 0.375 or approximately 0.4 Ig/dL per Ig/day.
Bowers et al. (1994) assumed a daily tap water intake of 2 L/day and 8% absorption of |ead ingested in
tap water; and did not nake adjustments for a mxture of first draw and flushed water intake in the
Pocock et al. (1983) study.

Several uncertainties should be considered in applying the default value of 0.4 Ig/dL per
Ig/day to any specific population. Since it is based on the Pocock et al. (1983) data, it represents an
extrapol ation fromadult men to wonen of child bearing age. Physiol ogical changes associated with
pregnancy may affect the value of the BKSF (see Section 6 of the Appendix); therefore, sonme uncertainty
is associated with applying the default value to popul ati ons of pregnant womnen

An additional uncertainty concerns the assunption of linearity of the relationship between |ead
intake and bl ood | ead concentration. The Pocock et al. (1983) study provides data on a |arge sanple
popul ation of adult nmen whose nenbers were exposed to relatively low drinking water | ead | evels; 898
subj ects (97% were exposed to first draw water |ead concentrations |ess than 100 Ig/L and 473 (52% to 6
Ig/L or less. A snaller study of adult wormen exposed to higher concentrations was reported by Sherl ock
et al. (1982, 1984); out of 114 subjects, 32 (28% had flush drinking water |ead concentrations |ess than
100 Ig/L and only 13 (11% less than 10 Ig/L. Sherlock et al. (1982, 1984) used a cube root regression
nmodel , rather than a |linear nodel, to describe the relationship between drinking water and bl ood | ead
concentration. Gven the nuch larger sanple size in the Pocock et al. (1983) study, particularly towards
the low end of the distribution for water | ead concentration, greater confidence can be placed in the
estinmated slope of the linear regression nodel fromthe Pocock et al. (1983) study than in the cube root
regression nodel of Sherlock et al. (1982, 1984). Nevertheless, it is useful to conpare the output of the
two nodel s because they were applied to the different sexes and because they differ so fundanmentally in
the treatment of the blood lead - water |ead slope; the slope is constant in the linear nodel and
decreases in the cube root nodel as water |ead concentration increases. Figure A-1 conpares the output
of the two nodels and shows the output of a linear regression of the unweighted output of the Sherlock et

al. (1984) nodel. Three observations can be made fromthis conparison that are relevant to the BKSF:
1. Both the Pocock et al. (1983) and Sherlock et al. (1984) nodels predict higher blood
suggested fromNHANES I11. This is indicative of higher |lead intakes in the study

popul ati ons which may have contributed to the apparent nonlinearities observed (e.g. above
100 Ig/L in Pocock et al.(1983) and at |ower concentrations in Sherlock et al. (1984).

2. The cube root regression nodel of Sherlock et al. (1984) predicts | ower blood |ead
concentrations than the |linear nodel of Pocock et al. (1983). This may reflect greater |ead
intakes fromsources other than drinking water in the Pocock et al. (1983) popul ation (see
Section 6 of the Appendix for further discussion).



3. The linear approxi mation of the Sherlock et al. (1984) and the linear nodel from Pocock et
al. (1983) have simlar slopes: 0.08 and 0.06 Ig/dL per Ig/L, respectively. Thus, although
the Sherlock et al. (1984) study casts sone degree of uncertainty on the assunption of
linearity of the blood lead - drinking water | ead relationship both at |ow (<10 Ig/L) and
high (> 100 Ig/L) tap water |ead concentrations, a linear model with a constant sl ope of
0.06 lg/dL per 1g/L appears to approxi mate the output of the nonlinear nodel of Sherlock et
al. (1984) reasonably well for water |ead concentrations |ess than 100 Ig/L.

<I M5 97073l >

Figure A-1. Conparison of linear nodel of Pocock et al. (1983) with cube root nodel of Sherl ock

et al. (1984) and a linear nmodel inposed on the unweighted output of the Sherl ock nodel over the

water |lead range 0 - 100 Ig/L (linear Sher84). The slope of the linear Sher84 nodel is 0.08 Ig/dL per
Ig/L. The slope of the Pocock et al. (1983) nodel is 0.06 lg/dL per lg/L.

Experinental data on the pharnacokinetics of lead in adult humans support the default value of 0.4
(lg/dL per Ig/day absorbed | ead) for BKSF estinmated from Pocock et al. (1983). Several distinct kinetic
pool s of lead are evident from observations of the rate of change of blood | ead isotope with time after a
period of daily dosing in which lead is abruptly ternminated (Rabinowitz et al., 1976). A rapid exchange
pool , denoted pool 1, includes the blood and a portion of the extracellular fluid, and is the
physi ol ogi cal pool fromwhich urinary and hepatobiliary excretion of blood | ead occurs. Several estinates
of the size of pool 1 (V 1) and the residence times for lead in pool 1 (T 1) have been derived from
experinment in which human subjects were administered tracer doses of stable isotopes of |ead from which
pool 1 clearances (C 1) have been estinated; these estimates are summarized in Table A-3.

Table A-3. Summary of Experimental Studies with Hunans to Assess O earance Rates of
Lead from Bl ood and Extracel | ul ar Fl uid.

Subj ect V1a T1lb TEcC cid Ref er ence
(dL) (day) (day)  (dL/day)
A 77 34 24 2.3 Rabi nowitz et al., 1974
B 115 50 35 2.3
A 74 34 24 2.2 Rabi nowitz et al., 1976
B 100 40 28 2.5
C 101 37 26 2.7
D 99 40 28 2.5
E 113 27 19 4.2
ACC 70 e 29 20 2.4 Chanberlain et al., 1978
DN 94 e 39 27 2.4
PL 85 e 40 28 2.1
ACW 94 e 48 33 2.0
MIH 97 e 41 28 2.4
ANB 95 e 40 28 2.4

Mean " SD 93 " 14 38 "6 27 "4 2.5"0.5

a The reported vol une of pool 1, which refers to blood and rapidly exchangeabl e extracellular fluid
conpart nent .

b The reported residence time for lead in pool 1.

c The half life of lead in pool 1, TE = (T 1) x In(2).

d dearance of lead frompool 1; C1 =V /T 1.

e Estimated assuming V1 =V blood x 1.7 (Rabinowitz et al., 176).



The above experinments support a value for C1 of 2.5 dL/day. At steady state, the clearance is
equivalent to the rate of uptake of lead into pool 1 per unit of blood | ead concentration (1g/day per
Ig/dL). Theoretically, this should correspond to a slope factor of 0.40 Ig/dL per lg/day absorbed | ead
(i.e., the reciprocal of the clearance estinate). Thus, the default value for the BKSF parameter of 0.4
Ig/dL per lg/day absorbed | ead derived fromthe popul ati on survey data of Pocock et al. (1983) is
consistent with the clearance estinates from experinmental studies.

6. Soi |l Lead Absorption Factor (AF S)

The AF S paraneter is the fraction of lead in soil ingested daily that is absorbed fromthe
gastrointestinal tract. The TRWrecommends a default value of 0.12 based on the assunption that the
absorption factor for soluble | ead (AF soluble) is 0.2 and that the relative bioavailability of lead in
soil conpared to soluble |ead (RBF soil/soluble) is 0.6

AF S

AF sol uble D RBF soil/soluble (Equation A-10)

AFS=0.2D0.6 =0.12

The default value of 0.2 for AF soluble in adults represents a wei ght of evidence deternination based on
experinental estimates of the bioavailability of ingested lead in adult humans w th consideration of
three major sources of variability that are likely to be present in popul ations, but are not always
represented in experinmental studies; these are variability in food intake, |ead intake, and | ead form and
particle size.

Effect of food on lead bioavailability. The bioavailability of ingested soluble lead in adults
has been found to vary fromless than 10% when ingested with a neal to 60 - 80% when ingested after a
fast (Bl ake, 1976; Blake et al., 1983; Blake and Mann, 1983; G aziano et al., 1995; Heard and
Chanberl ain, 1982; Janes et al., 1985, Rabinowitz et al., 1976, 1980). The general consensus is that
constituents of food in the gastrointestinal tract decrease absorption of ingested |ead, although the
exact nechani sns by which this occurs are not entirely understood. Lead intake within a popul ation would
be expected to occur at various tines with respect to neals. Therefore, the central tendency for |ead
absorption woul d be expected to reflect, in part, meal patterns within the population and to have a val ue
between the experinentally determned estimate for fasted and fed subjects.

An estimate of a "neal -wei ghted" AF sol uble can be obtained fromthe data reported by Janes et al
(1985) and certain sinplifying assunptions. James et al. (1985) assessed the effects of food on | ead
bi oavail ability by measuring the fraction retained in the whole body of adults subjects 7 days after they
ingested a dose of radioactive lead either after a fast or at various tines before or after a meal. The
total | ead dose was approxi mately 50 Ig (fasted) - 100 Ig (with food). Lead retention was 61 ™ 8.2 (SD)%
when | ead was ingested on the 12th hour of a 19-hour fast and decreased to 4% - 16% when | ead was
i ngested between 0 and 3 hours after a neal; retention was further reduced (3.5 "™ 2.9% when | ead was
ingested with a neal (breakfast) (the bioavailability nay have been nore than these retention estimates
since some absorbed | ead woul d have been excreted during the 7 day interval between dosing and
neasur enent of whol e-body lead). Since ingested material may be retained in the human stomach or at
least 1 hour (Hunt and Spurrel, 1951; Davenport, 1971), |ead bioavailability also may be reduced when
lead is ingested 1 hour before a neal. The average "neal -wei ghted" bioavailability can be estinated
based on the average nunber of waking hours during the day, the number of neals eaten, the
bi oavail ability of |ead ingested within 1 hour before a meal, the bioavailability of |ead ingested within
0 to 3 hours after a neal, and the bioavailability of |ead at other tines during the day. For exanple
if it is assuned that people eat three neals each day and, based on the Janes et al. (1985) study, the
bi cavailability of lead ingested within 1 hour before a neal or 0 to 3 hours after a neal is
approximately 0.1, and the bioavailability of |ead ingested at all other tinmes in a 16 hour day is 0.6
then the average "neal -wei ghted" bioavailability during a 16 hour day is approximtely 0.2:

(0.1 D 12 hrs) + (0.6 D 4 hrs)
= 0.23
16 hrs

Thi s exanpl e suggests that the use of 0.2 as a default value for AF soluble is plausible for
popul ations in which soil lead intake occurs throughout the day, interspersed with neals. This may not
apply to all nmenbers of a population. For exanple, the average bioavailability would be higher if |ess
than three neal s were consunmed each day (e.g., using a simlar calculation it can be shown that the
average bioavailability for one meal each day would be 0.5). Average bioavailability also nay be greater
than 0.2 if lead intake was to occur predomnantly in the early norning, before the first nmeal of the
day.



Al though | ead bioavailability nay be | ower in individuals whose soil |ead ingestion coincides with
neal s, the TRWcautions against the use of a value less than 0.2 for several reasons. Iron and cal ci um
deficiency associated with poor nutritional status may enhance absorption (U S. EPA 1990). In addition
nurerous factors nmay affect the absorption, distribution, excretion, and nobilization of |ead during

pregnancy: increased plasma volune (i.e., henodilution); decreased hematocrit; previous exposure history
of the nother (i.e., bone | ead sequestration); changes in nutritional status; significant |oss of body
wei ght of depletion of fat stores; hornonal nodul ation; age; race; administration of drugs; and illness

(Silbergeld, 1991). There is likely to be significant inter-individual variability in these factors, and
studi es of wonen at different stages of pregnancy have not shown clear trends in effects on blood | ead
concentration (CGershanik et al., 1974; Al exander and Delves, 1981; Baghurst et al., 1987; Silbergeld,
1991). Wiile there is evidence to support 0.2 as a reasonable estinate of AF soluble for wonmen of

chil d-bearing age, there is still sone basis for concern regarding potentially el evated absorption during
pregnancy. However, a potential increase in | ead absorption during pregnancy woul d be expected to occur
dynanically with changes in bone nobilization, blood volume and glomerular filtration rate. Thus, the
TRW cauti ons agai nst adjusting the value for AF soluble (or BKSF) based on assunptions regardi ng the
effects of pregnancy on bl ood | ead concentration

Nonlinearity in blood | ead concentration. Another reason for caution in adopting values for AF
soluble I ess than 0.2 derives fromuncertainty about the rel ationship between bl ood | ead concentration
I ead intake, and | ead absorption. Several studies have shown that the relationship between environnmenta
lead levels (e.g., drinking water |ead concentration) and bl ood | ead concentration is nonlinear and
suggest the possibility that fractional absorption of ingested | ead is dose-dependent and decreases as
| ead intake (and bl ood | ead concentration) increases. Pocock et.al. (1983) reported a nonlinear
rel ati onshi p between bl ood | ead concentrati on and water |ead that coul d be approxi mated by two |inear
equations: a slope of 0.06 Ig/dL per Ig/L was estimated for water |ead concentrations above 100 Ig/L and
a slope of 0.01 was estinmated for |ead concentrati ons above 100 Ig/L. Sherlock et al. (1982, 1984) used
a cube root regression nodel to relate blood and water |ead concentrations; however, over the range of
wat er | ead concentrations of 100 Ig/L or less, the slope of 0.06 Ig/dL per Ig/L water |ead from Pocock et
al . (1983) approximates the relationship observed in the Sherlock et al. (1982, 1984) study (Figure A-1).
The linear relationship between water |ead and blood | ead in the Pocock et al. (1983) study extends from
a blood | ead concentration range of 14 to 20 Ig/dL. Based on these data, the value of AF soluble of 0.2
may be considered a reasonable default estinmate if applied to exposure scenarios in which the estimates
of blood | ead concentration do not exceed 20 Ig/dL. At blood | ead concentrations greater than this,
absorption of soluble lead may be | ess than the default val ue

An appropriate value of AF soluble also can be supported by estinmating the range of daily |ead
intake that is likely to result in a linear relationship between intake and bl ood | ead concentration
Data represented in Figure A-1 suggest that if water |ead concentrations are | ess than 100 Ig/L, the
blood lead - water |ead relationship is approximately linear. |f assunptions regarding the nagnitude of
first draw and flushed water intakes and | ead concentrations are applied (see Equations A-8 and A-9 and
di scussion of BKSF), a first draw water |ead concentration of 100 Ig/L in the Pocock et al. (1983) study
represents a water |ead intake of approximately 70 lg/day:

100 D 1.4 D (0.3 + (0.25 D 0.7)) =70

We do not know with certainty the total |ead intake in the Pocock et al. (1993) popul ation
al though we can be certain that it exceeded the above estimated intake fromdrinking water since intake
fromdiet and ot her sources, including occupational, would have occurred; this is consistent with the
hi gher bl ood | ead concentrations that were observed in the nmale popul ation. Sherlock et al. (1982)
estimated that, in their study popul ation of adult wonen, the dietary contribution to total |ead intake
was equal to that fromdrinking water when the water |ead concentration was 100 Ig/L, and that the
contribution of lead fromsources other than diet and water was very small. |f the same assunption is
applied to the Pocock et al. (1983) study, it is likely that total |lead intake in the nmal e popul ati on was
at |east 140 lg/day (70 lg/day fromdrinking water and 70 lg/day fromdiet; the Pocock et al., 1983 study
i ncl uded 40 households fromthe Sherlock et al., 1982 study site), and nay have been hi gher because of
occupational exposure in the male population. A crude estimate of the relative magnitudes of the
non-water |ead intakes in the two studies can be obtained by conparing the predicted water |ead
concentration required to achi eve the sane blood | ead concentration in the two populations. For
exanmpl e, a water |ead concentration of 100 Ig/L corresponded to a predicted blood | ead concentration of
approximately 18 Ig/dL in the femal e popul ation (Sherlock et al., 1984); the same bl ood | ead
concentration corresponded to a water |ead concentration of 50 Ig/L in the male popul ati on (Pocock et
al ., 1983). Therefore, the non-water lead intakes in the male popul ation may have been twice that in the
femal e population. |If it is assumed that drinking water and diet contributed equally to lead intake in
both studies, then a drinking water |ead concentration of 100 Ig/L in the Pocock et al. (1983) study
translates to a total |ead intake of approxi mately 300 Ig/day:



| total | water - | diet - | other (Equation A-11)

| total = 70 + 70 - 140 = 300 lg/day

Thus, the departure fromlinearity observed in the Pocock et al. (1983) study nay have occurred at |ead
intakes at or above 300 Ig/day. |In the various experinental assessments of |ead bioavailability,

subj ects ingested lead in anounts that varied anong the studies but were all within the range 100-300 Ig
(Bl ake, 1976; Blake et al., 1983; Bl ake and Mann, 1983; Graziano et al., 1995; Heard and Chanberl ain,
1982; Janes et al., 1985; Rabinowitz et al., 1976, 1980), which is within the approximate |inear range
if the extrapolation fromthe Pocock et al. (1983) and Sherlock et al. (1982) studies is reasonable.
Based on these considerations, the value of AF soluble of 0.2 is considered to be a reasonabl e defaul t
value if applied to exposure scenarios in which |ead intakes are | ess than 300 Ig/day. At intakes
greater than this, absorption of soluble |lead may be | ess than the default val ue; however, it can be
simlarly argued that, based on the Sherlock et al. (1984) regression nodel, the default AF soluble may
underestimate absorpti on by sone degree at | ow exposures.

Effect of lead formand particle size on |lead bioavailability. The default value of 0.2 for AF
soluble applies to soluble fornms of lead in drinking water and food and woul d be expected to overesti mate
absorption of less soluble forns of lead in soil. Experimental studies have shown that the
bi oavailability of lead in soil tends to be less than that of soluble lead. Wis et al. (1994) assessed
the relative bioavailability of lead in soil conpared to water soluble | ead (acetate) in immture sw ne
and estimated that the relative bioavailability of lead in soil fromlLeadville, COwas 0.6 to 0.8. Ruby
et al. (1996) reported estimates of the relative bioavailability of lead in a variety of soils from
mning sites and snelters as assessed in the Sprague-Dawl ey rat; the estinmates ranged from0.09 to 0. 4.
Maddal oni et al. (1996) reported prelimnary data froma study in which 6 fasted human subjects were
adm ni stered a single dose of |ead-contam nated soil. The dose was 250 Ig | ead nornalized to a 70 kg
body wei ght; the concentration of lead in the soil was 2850 Ig/g and the amount of soil administered to
each subject was generally a little less than 100 ng. The average estinate of |ead absorption in the six
subj ects was 26% |If the absorption factor for soluble lead in fasted adults is assurmed to be 0.6 (Janes
et al., 1985), then the Maddal oni et al. (1996) estinate suggests a relative bioavailability of 0.5
(i.e., 0.3/0.6) for lead in soil

Based on the above evidence, the TRWconsiders 0.6 to be a plausible default point estinmate for
the relative bioavailability of lead in soil conpared to soluble | ead (RBF soil/soluble) when
site-specific data are not available. Such data are highly desirable as variation in relative
bi cavailability is expected for different species of |lead and different particle sizes (Barltrop and
Meek, 1975, 1979), both of which may vary fromsite to site. For exanple, the bioavailability of
netallic | ead has been shown to decrease with increasing particle size (Barltrop and Meek, 1979),
therefore, the default value for RBF soil/soluble nay overestimate absorption of lead if applied to soils
contaminated with large | ead particles such as firing range debris or mine tailings. Here again, the TRW
cautions against the use of a |lower value for the RBF soil/soluble, unless it can be supported by
experinental assessnents of relative bioavailability.

The default value of 0.6 for RBF soil/soluble coupled with the default value of 0.2 for AF soluble
yields a default value of 0.12 for AF S (0.6 D 0.2). The TRWconsiders 0.12 to be a pl ausi bl e point
estimate for the absorbed fraction of ingested soil |lead for use in assessnents in which site-specific
data on | ead bioavailability are not available. The default value of 0.12 takes into account
uncertainties regarding the possible nonlinearity in the relationship between |ead intake and absorption
and shoul d be adequately protective in scenarios in which predicted blood | ead concentrations are |ess
than 20 Ig/dL. The use of the default value for popul ations that have substantially higher blood | ead
concentrations may result in an overestinmate of |ead uptake, and conversely, |ead uptake may be
underestinmated at | ower exposures.

7. Daily Soil Ingestion Rate (IR S)

The TRWrecomends a default value of 0.05 g/day as a plausible point estimate of the centra
tendency for daily soil intake fromall occupational sources, including soil in indoor dust, resulting
from non-contact intensive activities. This would include exposures that are predom nantly indoors.
More intensive soil contact woul d be expected for predom nantly outdoor activities such as construction
excavation, yard work, and gardening (Haw ey, 1985). Site-specific data on soil contact intensity,

i ncludi ng potential seasonal variations, should be considered in eval uati ng whether or not the default
value is applicable to the popul ati on of concern and, if not, activity-weighted estinates of IR S that
nore accurately reflect the site can be devel oped

In adopting the single IR S paranmeter to describe all sources of ingested soil, the nethodol ogy
remai ns consi stent with recomrendations of the Superfund programand their inplenentation for risk



assessnent; specifically, the 0.05 g/day val ue used for adult soil ingestion addresses all occupationa

soil intake by the individual, whether directly fromsoil or indirectly through contact with dust (U S
EPA, 1993). This value specifically applies to the assessnment of soil lead risk, and not risks
associated with non-soil sources of lead in dust. In naking soil ingestion exposure estimates under the

Ri sk Assessment CQuidelines for Superfund (RAGS) framework, no specific assunptions are needed about the
fraction of soil intake that occurs through dust.

An alternative approach was needed in the | EUBK Mbdel because chil dhood | ead exposures are often
strongly influenced by indoor sources of lead in dust (e.g., indoor paint) (US. EPA 1994b). In a
situation where indoor sources of dust contami nation are inportant, an exposure estinmate that addresses
only soil exposures (including the soil conponent of dust) would be inconplete. The | EUBK Mddel assigns
separate values to outdoor soil and total indoor dust ingestion and partitions the indoor dust into
soi | -derived and non-soil-derived sources. At a ninimum paired soil and indoor dust sanples should be
collected to adequately characterize exposure to | ead where indoor sources of dust |ead may be
significant.

Alternate nethod for calculating soil and dust ingestion as separate exposure pathways. In this
al ternate approach, separate estinates are nade of |ead intake fromthe direct ingestion of outdoor soi
and fromthe ingestion of indoor dust (which may contain lead fromsoil and as well as from i ndoor
sources such as deteriorated | ead based paint). Exposure to lead fromsoil (outdoor contact) can be
cal cul ated using Equation A-12, while exposure to |l ead fromindoor dust can be cal cul ated using Equation
A-13.

PbS D IR S,outdoors D EF Site
AT (Equation A-12)

I NTAKE S, out door s

PoD D IR D,indoors D EF Site

I NTAKE D, i ndoors = AT (Equation A-13)
I NTAKE S, outdoors = Dai |y average intake (ingestion) of |ead fromsoil ingested outdoors
(1g/ day).
I NTAKE D, indoors = Dai |y average intake (ingestion) of |ead fromdust ingested indoors
(1g/ day) .
PbS = Soil lead concentration (lg/g) (average concentration in assessed

i ndi vi dual exposure area).

PbD = I ndoor dust |ead concentration (1g/g).

IR S, outdoors = Intake rate (ingestion) of indoor dust (g/day)

IR D, indoors = Intake rate (ingestion) of indoor dust (g/day)

EF Site = Exposure frequency at site (days of exposure during the averagi ng
period); may be taken as days per year for continuing, long term
exposur es.

AT = Averaging tine, the total period during which the assessed

exposures (fromall sources) occur (days). May be taken as 365
days per year for continuing, |ong term exposures.

Note that, in Equations A-12 and A-13, exposure frequency refers to the nunber of days that an individua
is present at the site and does not partition between periods of indoor and outdoor exposures. The
intake rate is a long termaverage val ue appropriate for that nedia and is influenced by both the
duration of outdoor (or indoor) exposures and the intensity of those exposures

Calculation of IRS, outdoors and IR D, indoors fromtotal intake of soil and dust (IR S+D).
Intermediary cal cul ati ons nay be needed to generate estinates of the parameters in the intake equations
An estimate of the total intake of soil and dust materials (IR StD) serves as a starting point. Note that
IRStD differs fromIR S, which was di scussed above, because IR S+D includes not only the mass of
non-soi | derived dust conponents including various materials of indoor origin. Since a substantia
fraction of the nmass of indoor dust cones from sources other than outdoor soils, an estimate of IR S+D
wi Il be higher than the corresponding estimate of IR S. Secondly, an estimate of the fraction the tota
soil and dust intake that is ingested directly as soil is needed (Wighting soil). This estinmate needs



to take into account the intensity and duration of the outdoor soil intake and the indoor dust intake.
Equati ons A-14 and A-15 can be used to derive nedi a-specific ingestion rates fromIR S+D and Wi ghti ng
soi | .

IR S, outdoors = Wighting soil D IR S+D (Equation A-14)
IR D, indoors = (1 - Wighting soil) D IR S+D (Equati on A-15)
Weighting soil = Fraction of total soil and dust intake that is directly ingested as soil

(di nensi onl ess) .

IR S+D = Total daily average intake of outdoor soil and indoor dust (all dust
conponents) (g/day).

Data are needed to generate separate estimates of the concentrations of lead in outdoor soil and in
indoor dust. A site assessnent using this alternate nethodol ogy woul d general ly be based on direct

neasurenent data for total soil ingestion (the primary approach presented in this paper), Equation A-16
may be utilized to estinmate the ratio of dust |ead concentration to soil |ead concentration.

PbD = PbS D K SD (Equation A-16)
K SD = Ratio of indoor dust |ead concentration to soil |ead concentrati on (di nensionl ess).

Assumi ng that the sane absorption fraction is applicable to both soil and dust, Equation A-17 may be used
to estimate the uptake of |ead fromthese two sources.

UPTAKE = AF S, D D (I NTAKE S, outdoors + | NTAKE D, i ndoor s) (Equation A-17)
UPTAKE = Daily average uptake of lead fromthe gastrointestinal tract into the systemc
circulation; soil and dust sources (1g/day).
AF S,D = Absolute gastrointestinal absorption fraction for ingested lead in soil and dust
(di nensi onl ess) .
Conparison of lead intake estimated from principal and alternate approaches. It is
hel pful to conpare exposure estimates derived using our principal approach based on total soil intake or

soil and dust. We will consider the case in which there are not inportant indoor sources of lead in
dust. W can then conpare the total |ead intake estimates fromthe two approaches.

Under the nodel based on total soil ingestion (which we re-label as IR S, total for clarity):
Pbs D IR S,total DEF Site
| NTAKE = (Equation A-18)
AT

By contrast, using the disaggregated soil and dust nodel, Equations A-14, A-15, A-16, and A-18 nmay be
conbi ned to give Equati on A-19:

PbS D IR S+D D(Weighting soil + KSD D (1 -Wighting soil))DEF Site
| NTAKE = (Equation A-19)
AT

When applied to the same exposure assessnent problem the two approaches shoul d gi ve equival ent
estimates of |lead intake. The estimates will be equival ent when:
IR S+tD D (Wighting soil + KSDD (1 -Wighting soil)) = 1R S,total
8. Exposure Frequency (EF S)
The TRWrecommends a default value of 219 days/year. This is the sane as the central tendency

occupat i onal exposure frequency reconmended by U S. EPA (1993) Superfund gui dance, which is based on 1991
data fromthe Bureau of Labor Statistics. This estinmate corresponds to the average tine spent at work by



both full-time and part-tine workers engaged in non-contact intensive activities (U S. EPA 1993).
Site-specific data on exposure frequency shoul d be considered in eval uating whether or not the default
value is applicable to the popul ation of concern. 1In evaluating site-specific data, it should be kept in
mnd that exposure frequency and daily soil ingestion rate (IR S) may be interdependent variabl es,
particularly in contact-intensive scenarios; therefore, the assignment of a site-specific value to EF S
shoul d pronpt an eval uation of the applicability of the default value for IR S to the popul ati on of
concern (see Section 7 of the Appendix for further discussion).

Nonr esi denti al exposure scenarios in which exposure frequency would be substantially I ess than 219
days/year are frequently encountered. Exanples include trespassing and recreational use of a site.
I nportant net hodol ogy constraints on exposure frequency and duration nust be considered in assigning
values to EF S that woul d represent infrequent contact with the site; these constraints relate to the
steady state assunptions that underlie the BKSF. The BKSF derived fromthe Pocock et al. (1983) data
applies to exposures that result in a quasi-steady state for blood | ead concentration; that is, an intake
over a sufficient duration for the blood | ead concentration to become nearly constant over tinme. Based
on estimates of the first order elimnation half-tinme for lead in bl ood of approxinmately 30 days for
adults (Rabinowitz, et al., 1974 1976; Chanberlain et., 1978), a constant |lead intake rate over a
duration of 90 days woul d be expected to achieve a blood | ead concentration that is sufficiently close
the quasi-steady state. This is the m ni numexposure duration to which this methodol ogy shoul d be
appl i ed.

I nfrequent exposures (i.e., less than 1 day per week) over a mninumduration of 90 days woul d be
expected to produce oscillations in blood | ead concentrations associated with the absorption and
subsequent cl earance of | ead fromthe bl ood between each exposure event. Based on the above assunptions
about the elimnation half-tinme lead in blood, the TRWrecomends that this nmethodol ogy should not be
applied to scenarios in which EF Sis |less than 1 day/week.

9. Appl ying Monte Carlo Analysis to the Adult Lead Methodol ogy

Recent EPA gui dance (Browner, 1995) recommends that risk assessments include a clear and
transparent discussion of variability and uncertainty. The lead risk assessment nethodol ogy presented
here devel ops explicit estinmates of the variability of blood |ead | evels anong adults who are exposed of
studi es (baseline blood | ead | evels, variability of blood |ead | evels, contact rates with environnenta
nmedi a, | ead bioavailability, and | ead biokinetics) to support a predictive probabilistic (lognornal)
nodel for adult and fetal blood |ead concentrations. Inportant issues regarding the uncertainty in
paraneter inputs and the mathematical formof the nodel are discussed in the sections of this Appendix.
The TRWrecogni zes that there is considerable scientific interest in the different anal ytical approaches
that may be applied to aid in the analysis of variability and uncertainty in risk assessnents. In
particul ar, under appropriate circunstances, Mnte Carlo methods may provide a useful approach for
devel oping quantitative estimtes of the variability, uncertainty (or both) in risk predictions.

The TRWchose not to pursue application of Monte Carlo or other stochastic simulation nethods in
this effort addressing adult |lead risk assessnent. Several factors went into this decision. First, the
TRW under st ood t he needs of EPA Regions for a risk nodel that could be devel oped relatively rapidly and
whi ch Regional |ead risk assessors could apply easily with [imted need for additional study or training
These consi derations nade it advantageous to focus on nodels that are conceptually simlar to the | EUBK
nmodel for children in terms of applying a paranetric | ognormal nodeling approach to address distributions
for blood lead |l evels. Secondly, the TRWrecognized that there would be substantial scientific issues
associ ated with devel oping w dely applicable stochastic sinulation nodels for adult |ead risk assessnent.
These difficulties primarily relate to the absence of reliable distributional data for a variety of
inportant variables in the assessnent. As one exanple, very linmted data are available on soil ingestion
rates in adults and a distributional choice for this key paraneter woul d depend heavily on individual
judgenent with little Agency precedent for support. Additionally, in a stochastic assessment, a greater
conmplexity would arise due to likely correlations anong the variables in the adult lead risk assessnent.
St ochastic anal yses need to explicitly account for inportant correlations anmong variables if the
simulations are to provide realistic distributions of risk. As an exanple, dependence is likely to exist
between the starting (non-site related) blood | ead concentrations for individuals and their site-rel ated
increases in blood | ead. This dependence may result fromindividual patterns of behavior and from
bi ol ogi cal factors associated with | ead pharnacoki netics. However, data on this dependence are sparse or
absent, and the necessary statistical estimates of the correlation strength woul d depend heavily on
personal judgenent.

The TRW does encourage further efforts to better define the distributional data on which
stochastic sinulations of |lead risks mght rest. Further attention to these data can provide usefu
insights for lead risk assessment. The TRWal so recogni zes that Regi ons nay be presented with | ead risk
assessnents based on Monte Carlo nodeling. In order to facilitate review of Monte Carl o anal yses, sone



EPA Regi ons have found it inportant to establish requirenents for the orderly devel opnent and revi ew of
t hese assessnents. Borrow ng on this approach, the TRWrecomends that:

. A plan for the used of Monte Carlo analysis in a lead risk assessment should be submitted to

responsi bl e Regi onal personnel and accepted by them before the Monte Carlo analysis is
under t aken.

. In general, it is expected that site-specific exposure related paraneters that are supported
with site-specific information will provide the basis for proposed Monte Carlo sinul ations.

. Scientific reviewis needed to determne that the risk assessnent conforned to the plan and
to evaluate the reliability of the results.

These recomendations are designed to ensure that assessments can provide meani ngful results that can be
under stood and eval uated. |If analyses are submitted in a format that is difficult to understand, the

utility of the analysis will be dimnished. W recomend that Regional staff seek advice fromthe TRWas
a resource in this process.
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ATTACHVENT 3 - DESCRI PTIONS OF ORI G NAL 18 ALTERNATI VES

TABLE 5.1-3
DEFI NI TI ON OF CANDI DATE ALTERNATI VES

ALTERNATI VE DESCRI PTI ON

SQURCE MATERLALS -
No Acti on.

ALTERNATI VE 1 GROUND WATER -
No Action

SURFACE WATER -
No Acti on.

SOURCE MATERI ALS -
MIIl wastes in yards of existing residences confirnmed to be built on former mll waste piles
woul d be renedi ated by excavation and renoval and/or on-site contai nnent mnethods.
Institutional controls would be inplenmented to prevent future residential devel opment on
mll waste areas without first renediating the homesites.

ALTERNATI VE 2

GROUND WATER -
Ground-wat er RAO No. 1 woul d be addressed by elimnating or reduci ng netal |oadings
fromthe Bruger shafts by reducing surface recharge to the Bruger workings, passive in-
m ne biological treatnment, or collection and storage of Bruger discharges. RAO No. 2
woul d be met by not diverting surface-water flows or placing mll wastes into mne
wor ki ngs in hydraulic connection with workings in the Tar Creek Superfund Site. Current
and future residences would be required to be connected to existing treated water supplies
through institutional controls prohibiting the donestic use of shallow ground water (RAO
No. 3). A search for abandoned deep bore holes and wells woul d be nade and those
| ocated woul d be plugged. Strict design standards for the construction of new wells woul d
be instituted for future, protection of the deep aquifer (RAO No. 4).

SURFACE WATER -
No action is required to address RAO No. 1 since no ARARs exceedances in the Spring and
Neosho Rivers were attributable to subsite sources. RAO No. 2 would be addressed in
W Il ow Creek through reduction of metal |oadings fromthe Bruger shafts. Enforcenent of
existing federal and/or state water quality regulations at currently operating facilities nay
al so reduce netal |oadings in subsite streans.

SOURCE MATERI ALS -
MIIl Wastes in yards of existing residences confirnmed to be built on former mll waste piles
woul d be renedi ated by excavation and renoval and/or on-site contai nnent mnethods.
Institutional controls would be inplenmented to prevent future residential devel opment on
mll waste areas exceeding 600 ng/ kg | ead, 23,464 ng/kg zinc, and/or 120 ng/kg
cadmium w thout first renmediating the honesites.

GROUND WATER -
ALTERNATI VE 3 Sane as Alternative 2.



SURFACE WATER -
No action is required to address RAO No. 1. RAO No. 2 would be addressed in WI I ow
Creek through reduction of nmetal |oadings fromthe Bruger shafts. Additionally, RAO No.
2 woul d be addressed through renoval and on-site disposal of all outwash tailings in both
subsites. Appropriate source containment, drainage, and erosion control actions would be
impl emented to prevent the future release of tailings to subsite streans. The excavated
outwash tailings woul d be placed in tailings inpoundnents which would then be capped in
place with soil/clay cover systenms to prevent future rel eases.

SOURCE MATERI ALS -
Sane as Alternative 2.

GROUND WATER -

Sane as Alternative 2.
ALTERNATI VE 4a

SURFACE WATER -
No action is required to address RAO No. 1. RAO No. 2 would be addressed in WI I ow
Creek by controlling netal |oadings fromthe Bruger shafts and through contai nment actions
perforned on the largest zinc |oading sources in both the Spring Branch and Tar Creek
drai nages. Qutwash tailings deposits deened to rank anong the | argest netal | oading
sources woul d be excavated, renoved, and disposed of in the nmll waste areas to be
renedi ated. Drainage/erosion control actions would al so be inplenented to augnment the
contai nment actions, as appropriate.

SQURCE MATERI ALS -
Sane as Alternative 2.



TABLE 5. 1-3 ( CONTI NUED)
DEFI NI TI ON OF CANDI DATE ALTERNATI VES

ALTERNATI VE DESCRI PTI ON

GROUND WATER -

Sane as Alternative 2.
ALTERNATI VE 4b

SURFACE WATER -
No action is required to address RAO No. 1. RAO No. 2 woul d be addressed by
controlling netal |oadings fromthe Bruger shafts in WIlow Creek and through source
removal and on-site disposal actions performed on the |argest zinc and cadm um | oadi ng
sources in both the Spring Branch and Tar O eek drai nages, including sone outwash tailings
deposits. Excavated mill wastes woul d be di sposed of in surface mne openings within the
subsites determned not to be connected to the workings in the Tar Creek Superfund Site.
Dr ai nage/ erosi on control actions would al so be inplenmented, as appropriate.

SOURCE MATERI ALS -
Sane as Alternative 2.

GROUND WATER -
ALTERNATI VE 5a Sane as Alternative 2.

SURFACE WATER -
No action is required to address RAO No. 1. RAO No. 2 woul d be addressed through
contai nment actions performed on all significant zinc and cadm um | oadi ng sources in both
the Spring Branch and Tar Creek drainages. Sone renoval and drai nage/erosion control
actions woul d al so be inplenmented to augnent the contai nment actions. Metal |oadings to
WIllow Creek fromthe Bruger shafts would be controlled.

SOURCE MATERI ALS -
Sane as Alternative 2.

GROUND WATER -
Sane as Alternative 2.



ALTERNATI VE 5b

ALTERNATI VE 5c

TABLE 5. 1-3 ( CONTI NUED)
DEFI NI TI ON OF CANDI DATE ALTERNATI VES

ALTERNATI VE DESCRI PTI ON

SURFACE WATER -

No action is required to address RAO No. 1. RAO No. 2 woul d be addressed through

excavation and on-site disposal of significant zinc and cadm um | oadi ng sources in both the
Spring Branch and Tar Creek Drainages. Excavated materials would be placed in mne

openi ngs and/or on-site repositories for disposal. Renpbval actions would be confined to the
i mredi at e areas around streanms and ponds. Source renoval actions woul d be augnented by

drai nage/ erosion actions. Metal l|oadings to WIllow Creek fromthe Bruger shafts woul d

al so be controll ed.

SOURCE MATERI ALS -

Sane as Alternative 2.

GROUND WATER -

Sane as Alternative 2.

SURFACE WATER -

No action is required to address RAO No. 1. RAO No. 2 woul d be addressed through
surface-water treatnment in the formof conventional netals precipitation in addition to the
sane source contai nment, renoval, and drai nage/ erosion controls prescribed under
Alternative 5a. Centralized surface-water treatnent plants would be located in both the
Spring Branch and Tar Creek drainages. Qher actions would include construction of
collection and detention basins for flow equalization. Wter treatnent sludges woul d be

di sposed of in accordance with action-specific ARARs, depending on their chem cal
characteristics. Metal loadings to WIllow Creek fromthe Bruger shafts would al so be
controll ed.



ALTERNATI VE 5d

ALTERNATI VE 6a

TABLE 5. 1-3 ( CONTI NUED)
DEFI NI TI ON OF CANDI DATE ALTERNATI VES

ALTERNATI VE DESCRI PTI ON

SCURCE MATERI ALS -

Sane as Alternative 2

GROUND WATER -

Sane as Alternative 2

SURFACE WATER -

The same surface-water actions would be inplenented as in Alternative 5c except that
passi ve biological treatnment, instead of conventional chem cal precipitation, would be
perforned through construction of passive wetland treatnent systens in both the Spring
Branch and Tar Creek drai nages for the purpose of reducing zinc and associ ated cadm um
concentrations. Metal loadings to WIllow OGreek fromthe Bruger shafts woul d be
controll ed.

SOURCE MATERI ALS -

To address RAO No. 1, mill wastes in the yards of existing residences confirned to be built
on former mll waste piles would be renedi ated by excavati on and renmoval and/or on-site
contai nment nethods. Institutional controls would not be inplemented to prevent future
residential devel opment on m || waste sites or raise garden produce on mll wastes. |nstead
all mll waste piles exceeding 1,000 ng/kg | ead, 23,464 nmg/ kg zinc, and/or 120 ng/ kg

cadmi um except for large volune chat piles, would be renediated by capping in place with
vegetated soil and soil/clay cover systens designed to protect possible future residents from
direct exposures to nmetals in the wastes. Large volune chat piles would be considered
potential future resources and woul d remai n unrenedi at ed.

GROUND WATER -

Sane as Alternative 2 except that institutional controls to prevent future consunption of
shal | ow ground water woul d not be inplenented



TABLE 5. 1-3 ( CONTI NUED)
DEFI NI TI ON OF CANDI DATE ALTERNATI VES

ALTERNATI VE DESCRI PTI ON

SURFACE WATER -
No action is required to address RAO No. 1. RAO No. 2 would be addressed in WI I ow
Creek through reduction of netal |oadings fromthe Bruger shafts. Additionally, RAO No.
2 woul d be addressed through renoval and on-site disposal of all outwash tailings in both
subsites. Appropriate drai nage and erosion controls would be inplemented to prevent the
future release of tailings to subsite streams. The excavated outwash tailings would be
placed in the tailings inpoundnments to be renedi ated under the source materials actions
prior to capping.

SOURCE MATERI ALS -
Sane as Alternative 6A except that nmll waste piles, other than | arge volune chat piles,
exceeding 1,000 nmy/ kg | ead, 23,464 ng/ kg zinc, and/or 120 ng/ kg cadm um woul d be
remedi ated by excavation and on-site disposal in surface m ne openings determ ned not to be
ALTERNATI VE 6b connected to workings in the Tar Oreek Superfund Site.

GROUND WATER -
Sane as Alternative 6A.

SURFACE WATER -
Sane as Alternative 6A except that the excavated outwash tailings and their sources woul d
be placed in surface mne openings determ ned not to be connected to workings in the Tar
Creek Superfund Site.

SOURCE MATERI ALS -
Sane as Alternative 6B except that nill waste piles, other than | arge volune chat piles,
exceeding 1,000 ny/ kg | ead, 23,464 ny/ kg zinc, and/or 120 ng/ kg cadm um woul d be
renedi ated by excavation and on-site disposal in engineered waste repositories located in
ALTERNATI VE 6¢c each subsite.

GROUND WATER -
Sane as Alternative 6A



ALTERNATI VE 7a

TABLE 5. 1-3 ( CONTI NUED)
DEFI NI TI ON OF CANDI DATE ALTERNATI VES

ALTERNATI VE DESCRI PTI ON

SURFACE WATER -
Sane as Alternative 6B except that the excavated outwash tailings and their sources woul d
be excavated and placed in engineered repositories |ocated in each subsite.

SOURCE MATERI ALS -
To address RAO No. 1. nill wastes in yards of existing residences confirned to be built on
former mll waste piles would be renedi ated by excavation and renoval and/or on-site
contai nment nethods. Institutional controls would not be inplemented to prevent future
residential developnment on mll waste sites. |Instead, all mll waste except for |arge vol une
chat piles, would be renedi ated by capping in place with vegetated soil and soil/clay cover
systens designed to protect possible future residents fromdirect hunman exposures to netals
in the wastes. Large volune chat piles would be considered a potential future resource and
remai n unrenedi at ed.

GROUND WATER -

Sane as Alternative 2 except that institutional controls to prevent future consunption of
shal | ow ground water woul d not be inplenented

SURFACE WATER -
No action is required to address RAO No. 1. RAO No. 2 would be addressed in WI I ow
Creek through reduction of netal |oadings fromthe Bruger shafts. Additionally, RAO NO
2 woul d be addressed through renoval and on-site disposal of all outwash tailings in both
subsites. Appropriate drai nage and erosion controls would be inplenmented to prevent the
future release of tailings to subsite streams. The excavated outwash tailings would be
placed in the tailings inpoundnments to be renedi ated under the source materials actions
prior to capping.



ALTERNATI VE 7b

ALTERNATI VE 7c

TABLE 5. 1-3 ( CONTI NUED)
DEFI NI TI ON OF CANDI DATE ALTERNATI VES

ALTERNATI VE DESCRI PTI ON

SOURCE MATERI ALS -
Sane as Alternative 7A except that m |l wastes, other than |arge volunme chat piles, would
be renedi ated by excavati on and on-site disposal in surface m ne openings determ ned not to
be connected to workings in the Tar Greek Superfund Site and/or placed in an on-site
repository.

GROUND WATER -
Sane as Alternative 7A

SURFACE WATER -
Sane as Alternative 7A except that the excavated outwash tailings woul d be placed in
surface m ne openings determ ned not to be connected to working in the Tar Creek
Superfund Site.

SOURCE MATERI ALS -
Sanme as Alternative 7B except that nm |l wastes, other than |arge volunme chat piles, would
be renedi ated by excavati on and on-site, disposal in engineered waste repositories |ocated in
each subsite.

GROUND WATER -
Sane as Alternative 7A

SURFACE WATER -
Sanme as Alternative 7A except that the excavated outwash tailings would be placed in
engi neered waste repositories in each subsite.



ALTERNATI VE 8a

ALTERNATI VE 8b

TABLE 5. 1-3 ( CONTI NUED)
DEFI NI TI ON OF CANDI DATE ALTERNATI VES

ALTERNATI VE DESCRI PTI ON

SOURCE NMATERI ALS -

The source nmaterials RAGs woul d be addressed through conpl ete renmoval and on-site

di sposal of all source materials in both subsites. This alternative assunes wastes woul d be
placed in on-site engineered repositories |ocated in both subsites. Institutional controls
woul d not be inplenented except to prevent future disturbance of the on-site disposal areas

GROUND WATER -

Sane as Alternative 2

SURFACE WATER -

Surface water RAGs woul d be addressed through the excavation, renoval, and on-site

di sposal of all source nmaterials in the Spring Branch and Tar O eek drai nages, as described
under source materials actions, above. Metal loadings to WIlow OGreek fromthe Bruger
shafts woul d be controll ed.

SCURCE MATERI ALS -

The source materials RAO woul d be addressed through the sane actions prescribed in
Alternative 8a except that all usable chat woul d be processed for recovery and sal e of
aggregate val ues. Chat processing is expected to reduce the volunme of naterials to be

di sposed of by approximately 2.4 mllion cubic yards. The remaining mll wastes woul d be
pl aced in engineered repositories, as proposed for Alternative 8A. Qher actions could

i ncl ude segregati on of excavated materials according to particle size and netal s
concentrations, and capping of filled mne shafts and subsi dence pits

GROUND WATER -

Sane as Alternative 2

SURFACE WATER -

Sane as Alternative 8a



TABLE 5. 1-3 ( CONTI NUED)
DEFI NI TI ON OF CANDI DATE ALTERNATI VES

ALTERNATI VE DESCRI PTI ON

SCQURCE MATERI ALS -
Sane as Alternative 8A except that all excavated chat areas woul d be renedi ated by
regradi ng, placing 12 inches of clean soil over the surfaces of the piles, and revegetating to
protect potential future residents fromingestion of netals. Institutional controls would not
be inpl enented except to prevent future disturbance of the on-site disposal areas.

ALTERATI VE 8c GROUND WATER -
Sane as Alternative 2.

SURFACE WATER -
Surface water RAGs woul d be addressed through the excavation, renoval, and on-site
di sposal of all tailings and chat in the Spring Branch and Tar Creek drainages, as descri bed
under source materials actions, above. Metal loadings to WIlow OGreek fromthe Bruger
shafts woul d be controll ed.



ATTACHVENT 4 - TECHN CAL | MPRACTI CABI LI TY WAl VER

Attachment #4
Addi tional Technical Inpracticability Information

Pur pose

This technical inpracticability TlI, attachnment to the Record of Decision ROD, for the Baxter
Springs and Treece subsites, operable units #03 and #04 (QU-3/4), of the Cherokee County, Kansas site is
provided for additional clarification of the Tl aspects of the selected renedy. This infornation
conplinents sections and 11.0 of the ROD. The reader should refer back to these ROD sections for
additional detail as this attachment is intended as a supplenent to the existing provided information.

The Tl justification for this action is based on the fact that legally applicable or relevant and
appropriate requirenments (ARARs) conpliance would be inordinately costly froman engi neering perspecti ve.
Chemi cal -speci fic ARARs under the O ean Water Act (CWA) regul ating surface water quality and the Safe
Drinking Water Act (SDWA) regul ating groundwater drinking water will not be met by the sel ected renmedy
due to technical inpracticability based on an inordinately costly deternination.

Backgr ound

The Baxter Springs and Treece subsites collectively enconpass approximately 28 square miles or
nearly 18,000 acres and contain an estimated 4.3 mllion cubic yards of mning wastes. These subsites
are a snall conponent of the |arger Cherokee County Superfund site (115 square mles). The Cherokee
County site is a conmponent of the nuch larger Tri-State Mning District which is estimted at
approxi mately 500 square niles and covers portions of southeast Kansas, southwest M ssouri, and northeast
Gkl ahoma. The Tri-State District was mined for approximately 100 years fromthe nid to late 1800s to the
md 1970s.

Three Environnental Protection Agency (EPA) National Priority List (NPL) Superfund sites are
contained within the Tri-State Mning District and consist of the followi ng: Cherokee County, Kansas;
Tar O eek, Oklahomm; and Jasper County, M ssouri.

<I M5 97073J->
<I M5 97073J- 1>
<I MG 97073J- 2>
<I MG 97073J- 3>
<I MG 97073 J4>
<I M5 97073 K>
<I M5 97073 L>
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l. I ntroduction

The Feasibility Study for the Baxter Springs and Treece subsites discusses in several of the renedia
alternatives the use of "institutional controls," i.e. non-engineering access restrictions, at the
subsites to restrict the likelihood of human exposure to hazardous substances and thereby reduce
potential future risks to human health at the subsites. Like any remedial alternative, the evaluation
and potential selection of institutional controls, whether as the sole renedial alternative or in tandem
with engineering and treatnment technol ogi es, nust be undertaken in accordance with the provisions of the
Nati onal Contingency Plan (NCP), 40 CFR Part 300, which require a thorough analysis of any renedia
alternative in accordance with nine decisionnmaking factors. Use of these nine criteria allow for an

obj ective conparison of remedial alternatives as to their overall effectiveness in nmeeting the statutory
requi renents of the Conprehensive Environnental Response, Conpensation and Liability Act (CERCLA).

Since CERCLA was enacted in 1980, the use of institutional controls at CERCLA sites as a neans of
protecting human heal th has undergone considerable study by EPA and interested parties, and such controls
have been used successfully at a growi ng nunber of sites. CERCLA Section 121 indicates a preference for
renmedi al actions that rely upon the treatnment of hazardous substances to neet applicable and rel evant or
appropriate requirenments (ARARs) on a permanent basis. However, experience with the CERCLA program
indicates that the treatnent of high volume, low toxic naterials, such as nany mning wastes, nmay not be
cost-effective when viewed in light of the risk the naterials nay pose to human health and the |ikelihood
that persons will be exposed to the materials. In addition, the preparation of a risk assessnment, as
part of the renedial investigation and feasibility study (RI/FS) process, provides site-specific
information that is very useful in tailoring institutional controls, as part of the remedy sel ection
process, to achieve a meaningful reduction of the specific site risks to human health. This can make the
entire process nore efficient and | ess costly.

Institutional controls also offer a potential neans for preventing future human exposure scenarios that
may be unlikely, but nonethel ess nmust be considered by the Agency to neet its statutory responsibilities.
CERCLA, unlike other environmental progranms, does not contain the type of time limtations, such as in

t he Resource Conservation and Recovery Act's (RCRA) hazardous waste managenent program which enpl oys a
30 year post-closure exposure scenario. Therefore, under CERCLA, materials that nay remain at a site are
assuned to pose a risk to human health many years into the future, even if certain remedi al neasures,
such as contai nment, are chosen, since there is a nmathematical |ikelihood that even these precautions can
be undone by natural and human intervention. Institutional controls offer a means of controlling such
potential exposures. 1/

Thi s addendum di scusses the |l egal authority available to utilize institutional controls under the
NCP, the types of institutional controls that nay be effective in addressing potential risks to human
health at the Baxter-Springs and Treece subsites using the nine selection criteria in the NCP, and the
nmeans for using one or nore institutional controls to protect human health at the subsites in a reliable
and efficient manner. Institutional controls appear to offer EPA with constructive approaches for
reducing the risks to hunman health at the subsites, and shoul d be given careful consideration in the
renmedy sel ection process.

. Institutional Controls Under the National Contingency Plan

Institutional controls are generally considered to be non-engi neenng neasures which restrict exposure or
access to hazardous substances or pollutants and contamnants left at a CERCLA site. They can be as
varied as physical barriers, such as fencing, warning signs, or surveillance systenms manned by security
personnel, or enforceable legal linitations, such as deed restrictions, contracts, zoning provisions, or
ordi nances that proscribe certain conduct with regard to the use of |and

1/ As is discussed later, the NCP requires a review of a renedial action every five years if
hazar dous substances remain at the site. This offers EPA flexibility in using institutiona
controls, because the Agency will be continuing to nmonitor the site.



Al though the NCP clearly indicates a selection preference for renedial actions which involve treatnent to
achi eve a pernanent cleanup of a site, the NCP al so discusses instances in which institutional controls
have a key role to play at sites:

EPA agrees that institutional controls should not substitute for nore
active response neasures that actually reduce, mninmize, or elimnate

contami nation unl ess such neasures are not practicable, as determ ned

by the remedy selection criteria .... EPA believes, however, that
institutional controls have a valid role under CERCLA (e.g. section
121(d)(2)(B)(ii) appears to contenplate such controls). Institutiona

controls are a necessary suppl ement when sone waste is left in place,

as it is in nost response actions. Also, in sonme circunstances where
t he bal anci ng of trade-offs anong alternatives during the sel ection of
remedy process indicates no practicable way to actively renediate a

site, institutional controls such as deed restrictions or well-drilling
prohibitions are the only neans available to provide protection of public
heal t h

55 Fed. Reg. 8706, cols. 2-3 (March 8, 1990) (enphasi s added).

Where institutional controls are the sole remedy at a site, special precautions must be taken to ensure
that the controls will be reliable. 1d. This would include assurances fromstate and | ocal governnents
that the controls are legally enforceable both during and after the conpletion of operation and

mai ntenance activities. Qher factual denonstrations nmay be required by the Agency to show the
permanence and reliability of specific institutional controls

The NCP preanble indicates that the decision to use institutional controls is not based upon a single set
of factors: "EPA believes that the discussion of an expectation concerning institutional controls in the
rule is the appropriate | evel of detail for guidance in the NCP." Id. at 8707, col 1. Instead, the
decision is characterized by flexibility and wei ghing of site-specific factors

Mning sites are one of the |argest subsets of the sites on the National Priorities List at which
institutional controls have played a significant role. Congress and EPA have noted both in RCRA and
CERCLA that mning wastes, as a category, nmay differ fromother types of industrial materials in the:

(1) hazards they pose to human health and the environnent, (2) quantity and | ocation, and (3)

avail ability of cost-effective treatnment methods. In light of these factors, institutional controls have
been renedi al candidates for use either to conpl ement other renedial actions, such as renoval and/or
containnent, or to restrict access to certain areas at which nining wastes are | ocated. The sel ection of
institutional controls has been denonstrated to be appropriate because risks can be shown to be reduced
and i npl ementation of the controls is cost-effective and reliable at the sites

In a paper prepared for the Hazardous Waste Managenent Division, EPA Region VIII, the use of

institutional controls at over twenty different mning sites is critically discussed as to the strengths
and weaknesses of institutional controls. 2/ Another excellent discussion of the use of institutiona
controls at mining and other sites is contained in the Feasibility Study for the Witewod O eek, South
Dakot a, Superfund Site and Appendi x D (and attachments) to the FS, Decenber 8, 1989. A nunber of
institutional controls are discussed in this subm ssion, including deed restrictions, both private and
public (see Tab 7, Consent Decree in U S v Seymour Recycling), and state and | ocal ordinances designed to
limt the drilling or use of potentially contam nated groundwater.

In summary, the NCP allows the use of institutional controls at CERCLA sites, provided the requirenents
of reliability and enforceability can be met. The types of institutional controls and the specific
manner in which any controls are screened and sel ected are broadly and flexibly addressed in the NCP
Finally, institutional controls are currently being used at a nunber of CERCLA sites, particularly mning
sites. Accordingly, it is appropriate to consider the use of institutional controls at the

Baxt er- Springs and Treece subsites.

2/ See Sikkema, E., "The Wilization of Institutional Controls at Superfund Sites in
Region VII1 of the United States Environmental Protection Agency," report prepared
for Hazardous Waste Managenent Division, US. EPA Region VIII, Denver,

Sept enber 24, 1991



1. Use of the Nine NCP Selection Criteria

I'n conducting a detailed analysis of any renedial alternative, the NCP requires that each alternative be
evaluated with respect to nine criteria

(1) Overall protection of human health and the environment:

(2) Conpl i ance wi th ARARs;

(3) Use of treatment to achieve a reduction in the toxicity, nobility, or volune of
cont am nant s;

(4) Long-term effecti veness and pernmanence in protecting human health and the environnent;

(5) Short-termeffectiveness in protecting human health and the environnent;

(6) I mpl emrent abi lity;

(7) Cost ;

(8) St at e accept ance

(9) Communi ty accept ance.

The first two of these nine are unconditional requirenents (unless an ARAR i s waived), while the other
seven are bal ancing criteria.

I'n applying the selection criteria to institutional controls, though, certain considerations are evident.
First, institutional controls, by their very nature, do not usually involve treatnent of wastes, although
certain institutional controls may require a | andowner or |and devel oper to take particular actions to
ensure that unacceptabl e exposure to hazardous substances are avoided. This could involve treatnment, but
may al so allow for other alternatives, e.g., containnent. Second, by focusing on exposure, rather than
the intrinsic toxicity of contami nants, institutional controls may not always result in neeting nunerica
standards that are enbodied in potential human-health ARARs, such as the maxi mum contam nant |evels
(MCLs) and MCL goals (MCLGs) under the Safe Drinking Water Act, the Water Quality Oriteria of the dean
Water Act, or other simlar nunerical standards. However, institutional controls may act |ike
action-specific ARARs, whereby the controls will result in levels of protection that woul d achi eve the
sane degree (or even greater) of risk reduction than that which woul d be achi eved using a numerical ARAR

It is difficult for purposes of the RI/FS process, which nerely identifies potentially rel evant

ARARs, to specify whether a particular institutional control would neet ARARs at a site. Accordingly,

di scussion of this criteria during the evaluation of various institutional controls, will be general and
provi de potential options which would be open to the agency in selecting a renedial action and preparing
a Record of Decision (ROD).

V. Institutional Control Alternatives for the Baxter-Springs and Treece Subsites

As di scussed above, institutional controls can fall into a variety of categories and constitute many
types of access or use limtations. For purposes of this addendum two broad groupings of institutiona
controls are noted: (1) proprietary or privately enforceable controls, and (2) governmental controls
whose adoption and enforcenment principally resides in a public body.

Institutional controls at the Baxter-Springs and Treece subsites have been identified in the Feasibility
Study as useful in dealing with potential risks to hunan health from exposures to nmine waste naterials
contai ning heavy netals. Although certain institutional controls may have applicability to potential
environnental risks, at these subsites there are no institutional controls that would substantially or
effectively address the potential environmental risks. 3/ Therefore, this addendumwi |l focus on
institutional controls as they relate to human heal th ri sks.

The RI/FS for the subsites has identified two potentially significant risks to human health arising from
exposure to mne wastes and contam nated groundwater. The first is the possibility that persons coul d

| ocate residences on mne wastes and children at these residences could cone into extended contact with
heavy netals, principally |ead conmpounds. EPA nodel s suggest that contact with such mni ng wastes,
principally through ingestion, could result in predicted blood |ead levels in these children exceedi ng

3/ It is possible that certain types of institutional controls nay address environnental risks
For exanple, land use controls to prevent run-off into surface waters may limt harnful exposures
to aquatic life at sone sites. Fencing or other physical barriers could limt trespass by some
animal s, but many other animals could easily overcone such barriers by air, water, tunneling or
sheer physical force. MNonetheless, use of institutional controls to restrict potentially harnful
envi ronnental exposures shoul d not be ignored, but instead evaluated on a site-specific basis



the 10 ug/dL | ead standard adopted by the Centers for D sease Control (CDC). Current indications are
that there are two residences that may be |ocated on nine waste material, although it is not known

whet her there are any children at these locations and whether the material s have been renedi ated such
that heavy netal exposures are controlled. For purposes of this addendum it is assunmed that these two
residences will be actively renediated to elimnate any current risks to human health. Therefore, the
only risks to human health associated with nine waste contam nation are of a "potential" nature, based
upon "future use" concerns.

The second potential hunman health risk at the subsites is associated with the possible consunption of
groundwater fromthe shallow aquifer. Sanpling of the shallow aquifer indicates that in certain

| ocations, the concentration of heavy netals exceed national drinking water standards (MCLs). Whether
this contamnation is due to former mning activity or is fromthe natural nineralization of the resident
limestones, or both, the restoration of this aquifer is highly inpractical fromboth a technical and a
cost perspective. Residents in the subsites have not historically relied upon the shallow aquifer as a
source of water, but instead have supported the devel opnent of |ocal water districts which tap the deeper
aqui fer to provide an anple supply of quality water. Nonetheless, there are no existing |l ega
limtations on the use of the shallow aquifer, and even though the water is not currently being used,
there is a chance in the future that a homeowner or resident in the subsites could use the shallow

aqui fer as a source of drinking water and thereby, be exposed to a risk of health effects.

Accordingly, this addendum eval uates various types of institutional controls that could be enployed to
limt or manage | ocating new residences on unremedi ated mne waste materials and the use of the shall ow
aqui fer as a source of drinking water by residents in the subsites and discusses the potential
effectiveness of each control in light of the nine EPA selection criteria and other site-specific

i nf ormati on.

A Consi deration of Local Rather State Institutional Controls

In identifying the potential candidate institutional controls, this addendumrelies al nost exclusively on
controls that are localized to Cherokee County and the Baxter-Springs and Treece areas. |n focusing the
addendum on these types of controls, it should be noted that there was an evaluation of the utility of
using Kansas state lawin controlling residential devel opment in areas of mne waste and use of the
shal l ow aquifer. Unfortunately, a review of state law indicated there were no existing legal authorities
that woul d be applicable to prevent a | andowner fromlocating a residence on mne waste naterials or
usi ng the contaninated shall ow aquifer as a source of drinking water. Accordingly, either the Kansas

| egislature or the Department of Environnental Regul ation would have to take action to adopt new
provisions to control this type of |and use.

For exanple, Kansas' Solid and Hazardous Waste Act, K S. A Section 65-3401 et seq. does not address
residential and commrercial devel opnent on contam nated | and, except to the extent that the area was an
active waste managenent facility. Indeed, the permts issued under this authority are generally for
perm ssion to operate a solid or hazardous waste nanagenent or disposal area.

K.A R Section 28-29-20 inposes a requirement that before a permit nmay be issued or renewed for a solid
wast e di sposal area, when wastes will renmain at the disposal area after closure, the secretary nmay
require the execution and filing with the county registrar of deeds, a restrictive covenant to run with
the land that specifies acceptable |and uses and requires naintenance of any waste contai nment systens.
These are to be permanent restrictions unless extingui shed by agreenment between the secretary and the
land owner. However, these restrictions are not expected to be applicable to nost of the mned nmaterials
remai ni ng i n Cherokee County.

The State of Kansas al so has the G ound Water Exploration and Protection Act, K S. A Section 82a-1201 et
seq. which provides for the exploration and protection of groundwater through licensing and regul ation
of water well contractors and to protect groundwater resources fromwaste and potential pollution by
requiring plugging and other requirenents. A though the Act has sone relationship to the concerns in
Cher okee County of the use of the shallow aquifer for drinking water purposes, the Act does not
necessarily apply to a person constructing a well on his own |and for donestic purposes.

Al though there are other provisions of state |law and regul ation that potentially address the types of
future risk factors identified at the two subsites, none of these provisions appeared to provi de current
legal authority. The laws and regul ati ons coul d be anended or new | aws and regul ati ons adopted, but it
does not appear to be likely that the problens of one County would result in a significant change in
state | aw, especially when there are | ocal approaches that nay be avail able and coul d be focused on the
specific risk-related concerns. Accordingly, this addendumdeals primarily with the use of institutiona
control on a local |evel rather than a statew de basis

B. Eval uation of Specific Institutional Control Al ternatives



Alternative 1 - Agreenents Affecting Real Properly Interests

a. Descri ption

Real property interests in land include deed restrictions, easenents, |and devel opment rights and
ownership, and a variety of covenants or land restrictions. Al of these provisions attenpt to limt
certain types of land uses in a manner that continue into the future or "run with the land.” 1In this
regard, the limtation continues to remain in effect even if the property is transferred to other owners.

Land use restrictions could entail agreements which would be negotiated among PRPs and current | andowners
to affect the title of any parcels of land at which mne wastes are found or which are underlain by
potentially contam nated groundwater in the shallow aquifer. Restrictions could be inposed upon the |and
by the purchase of certain property rights, including fee sinple title to the property or devel oprment
rights, to control the right to construct dwellings or to undertake comerci al devel oprment without

remedi ati on of the mne waste or connection to a public water system

b. Di scussi on

For years, the mineral rights associated with property in Cherokee County have been sold to private
interests. The sale of certain property rights or the entry of restrictions on the title of real
property is, therefore, not novel. There do not appear to be any |egal inpedinments under Kansas |aw for
the sale of such rights to private parties.

However, obtaining the consent of all land owners may be difficult and expensive, unless there is sone
State or local power to conpel cooperation. Cherokee County and the State of Kansas have condemmati on
(em nent donmin) authority, but it is not clear whether it could or needs to be used to require private
acceptance of such property limtations. Mreover, w thout governnmental support, the existence of a
"captive marketplace" would tend to bid up prices for even | ess than ownership rights. At a mnimm
each parcel would tend to value inposition of a price limtation at the sane cost as costs of site
remedi ati on and connection to a public water system Any econonmi es of scale realized in a broader
remedi al action would be | ost.

C Rel ati onship to the Selection Criteria
(1) Overall protection of human health and the environment;

Assuming land use linmtations are net, location of new residences on unremnedi ated m ne waste and use of
shal  ow aqui fer as a drinking water source would be precluded. Human health woul d be protected.

(2) Conpl i ance wi th ARARs;

Heal th risks would be brought wi thin acceptabl e EPA ranges by precluding residential use of areas

contam nated by mne waste or underlain by the contam nated shallow aquifer. Aternatively, a party coul d
renove chat and/or cover chat to renove health risk, connect to a public water systemor alternate

uncont ami nated water supply, and therefore, be able to build residence at the property.

(3) Use of treatment to achieve a reduction in the toxicity, nobility, or volune of
cont am nant s;

Treatnent of any variety is unlikely. Instead, renoval or contai nment of wastes nay occur at sone
locations. Shallow aquifer groundwater would al so not be treated.

(4) Long-term ef fecti veness and pernanence in protecting human health and the
envi ronnent ;

Restrictions would continue to appear on the property title unless renoved by court order. A key
question is whether over a period of time that the restrictions would be ignored by banks, real estate
brokers, or purchasers and therefore, would not be enforced. This is not very likely, though, and the
failure to heed such limtations would be enforceable in a court by private citizens, the County or the
State.

(5) Short-term effectiveness in protecting human health and the environment;

Land use restrictions should be effective in the short-term since new residences are not currently being
constructed in areas where mne waste is located. Affected parcels of |land can easily be identified and
the devel opnent of a deed restriction should not be conpl ex.



(6) I mpl emrent abi lity;

If inplenented by private agreements, the principal problemwuld be reaching an agreenent with all |and
owners in the affected areas. Experience with access agreenments suggests there will be recalcitrant
property owners. Deternmining a fair market value may also be difficult.

To ensure uni form conpliance. Cherokee County nmay have to pass sone kind of |egislation nandating the
inclusion of these provisions on deeds. This could raise the issue of a "takings" if no conpensation is
provided to | and owners. 4/ The county nmay al so want to obtain an opinion fromthe Kansas Attorney
General to ensure it has the requisite legal authority to inpose such requirenents and to identify
appropriate |l egal procedures for enactment of the provisions. 5/

Enforcing these restrictions generally requires resort to the judicial system thereby raising their
costs and creating delays. The restrictions do continue apply even if land is transferred to new
parties, but any cloud on the title to land can be a practical problemfor a |and owner. For exanple,
refinancing of the property, even if it were for non-residential devel opnent, may be conplicated by the
exi stence of a covenant, deed restriction, or land use right revision. This could work a hardship in an
area that is largely conprised of snmall farns, which may have to borrow against the value of the land to
finance yearly operations.

In addition, if lands are renedi ated and a | andowner could show both that soils nmet acceptable netals'
standards and there was access to potable water, the | andowner may still have to go to court to renove,
e.g. a deed restriction or to have a covenant deened satisfied. This would add to the cost and the

i nconveni ence of the transaction and tend to | ess public acceptance of such a renedy.

(7) Cost ;

For a majority of parcels, the cost should not be too great given the current low price of land in
Cherokee County and the |ack of significant property devel opnment. Recalcitrant |and owners will be a
probl emand coul d rai se costs. Costs would be much lower if County were in some fashion to intervene and
establish a fair, uniformprice

(8) State acceptance

There seens to be no reason for state to oppose the approach, except to the degree that County could be
deened to have exceeded its |egal authority in adopting such restrictions.

(9) Comunity acceptance

G ven the substantial economc reliance on the land for agriculture and other purposes, |and use
restrictions may neet with some opposition. Even if revisions of rights were fairly conpensated for,
recal citrant owners woul d be expected to refuse to cooperate; this has been the experience in trying to
obtain site access. |If the opposition was sufficiently great, support fromthe County woul d be unlikely.
The wording of any restrictions to discuss mne wastes rather than "hazardous substances,” may help limt
certain concerns with using the land as collateral for non-residential |oans.

4/ See Lucas v. South Carolina Coastal Council, US. , 112 S C. 2886, 120

L. Ed. 2d 798, 34 ERC 1897 (1992). In Lucas the owner of the property was called
upon to sacrifice all economcally beneficial use of his property in the "name of
The common good" w thout conpensation. In this instance, the property woul d be
encunbered only as to certain residential uses and even these encunbrances coul d be
el i mi nat ed upon undertaking certain actions.

5/ Specifically, the County may want gui dance regardi ng whether such a deed restriction
or requirenent constituted in sonme nanner or other a condemnation of land or nore likely,
would be a legitimate exercise of the County's hone rule authority to adopt requirenents
to protect the public health. See Kan. Const. Art. 12 Section 5 and K S. A Section
12-101a. The County may al so want to determne whether such an action would be subject
to the requirenents of Kansas' conpr ehensi ve zoning program See K S. A Section 12-741 et
seq.



d. Qut | ook

Land use restrictions are inplenentable and could be effective in the short- and long-run in limting
har nful exposures to soil and groundwater. They may even result in achieving nunerical ARARs (and even
treatnment) if the | andowner decides to renediate the property so as to seek cancellation of the |and use
restriction. However, land use linitations can have practical problens in their enforcenent, present
negative effects on non-residential |and uses, and be difficult to annul even if no | onger applicable

Alternative 2 - Governnental Land Use Requl ations

a. Descri ption

Land use regul ati ons such as zoning, devel opmental pernit systens, subdivision regulations or other broad
governnental requirements are generally countywide or citywide restrictions that limt |and use. Zoning
is the nost common form of such restrictions and is commonly used throughout the United States. Such
requi renents, though, nust be adopted by action of a governnental body, whether by ordi nance or statute
and therefore, can be subject to change or anendnent.

b. Di scussi on

Zoni ng, al though very effective and inpl enentabl e, has several shortcom ngs when viewed in the context of
Cherokee County. First, the County has no existing programfor the zoning of properties and the
determination of acceptable activities. Any programwould be new. Second, although the zoning of
particular types of |land can be selective, zoning prograns are the nost |egally defensible when they are
appl i cabl e countywi de. Accordingly, a programto zone nerely the areas inpacted by mning activities
but not other parts of the county could raise | egal concerns. Third, zoning generally entails sone
countywi de planning. Al though, this may have sone benefits in Cherokee County, devel opnent of "naster"
zoni ng or devel opnental plans would take tine and could prove difficult even if their objectives were
very limted. See Alternative Nunmber 4; infra. Finally, under Kansas |aw, any governing body which has
enacted a zoning ordi nance or resolution is required to create a board of zoning appeal s, consisting of
not |less than three and no nore than seven nmenbers. K S. A Section 12-759(a).

C. Rel ati onship to the Selection Criteria
(1) Overall protection of human health and the environment;

Assumi ng zoning linmtations are enforced, |ocation of new residences on unrenedi ated m ne waste and use
of shallow aquifer as a drinking water source would be precluded. Human health woul d be protected.

(2) Conpliance with ARARs;

Heal th risks would be within acceptable EPA ranges by precluding residential use of contam nated areas
Alternatively, a party could renove chat and/or cover chat and connect to a public water systemto avoid
health risks and, therefore, neet the zoning restrictions and be allowed to build and occupy a residence
at the property.

(3) Use of treatnment to achieve a reduction in the toxicity, nobility, or volune of
cont am nant s;

Treatnent is unlikely for either mne waste or groundwater. Instead, renoval or contai nnent of mne
wastes may occur at some locations. Future residents would nost |ikely connect to a public water system

(4) Long-termeffectiveness and pernmanence in protecting human health and the environnent;

A zoning program |ike any governmental requirenent, can be changed by the enacting body. Zoning
restrictions on residential devel opnent in Cherokee County could be repeal ed, but, if other environnental
prograns are any indication, it is nore likely that the zoning requirenents would formthe basis for

addi tional requirenments, whether or not environnmentally notivated

A concern in the long-termwoul d be whether by a variance or an appeal to the Zoning Board, certain
| andowners woul d be allowed to circunvent the requirenents and build residences on unrenedi ated m ne
waste. This though, does not appear |ikely unless the |and owner has been able to bring forward
credible information that the health risks of concern do not exist at the site

(5) Short-termeffectiveness in protecting human heal th and the environnent;



Devel opnent of a zoning programnay be slow to inplenent in the short-term because the County has no
exi sting program A nore nodest programthat only addresses the mne waste concerns would be the

qui ckest to inplenent, although uniformty is a legal concern that nust be addressed. Once in effect, a
zoni ng program shoul d be effective and woul d have the benefit of governnental oversight of residential
devel opnent .

(6) Inplementability

The County woul d be advised to seek outside assistance, including the State and | ocal governnental

organi zations in Kansas in devel oping and adopting a zoning program Effective January 1, 1992, the
Kansas | egi sl at ure adopt ed conprehensive zoning programrequirenents that apply in both counties and
cities. 6/ The scope and meaning of the provisions of this new authority is still under devel opnent by
the State. 7/ However, it is clear that Cherokee County has broad authority to adopt an array of zoning
requirenents. See K S. A Sections 12-753 & 12-755

Devel opi ng the requisite plans, surveys, ordi nance |anguage, will entail a cost and take some tine. In
addi tion, a Board of Zoning Appeals nust be constituted, although it is possible that the County
Commi ssion could act as the Appeals Board, since it has at |east three nenbers

Assumi ng that the County does not try to adopt a conprehensive zoning program which would sinply require
nore pl anning and coul d rai se nore concerns anong the citizens, a nore focused programdealing with

m ni ng waste areas shoul d be able to be devel oped and inplemented. Sone care would be required to ensure
that the requirements are not a "taking" requiring the paynent of funds or discrimnatory because the
requirenents do not apply froma practical nmatter throughout the County. Wrking with the State
particularly the Attorney General's office, such problens may be mninm zed.

(7) Cost;

Devel opi ng a zoning programand its inplementation should not be overly expensive in Cherokee County.
The County would have to identify and fund some person(s) who would assist in filling out permts to
build and woul d be avail able to undertake enforcement of the program including site inspections. This
is not seen as a full-tine position. |f residential devel opment began to grow significantly, user fees
may al so be a nmeans of ensuring the programrenains sol vent.

(8) State acceptance

The State does not oppose the adoption of zoning provisions by the | ocal Counties, indeed, the "hone
rule" provisions of state |law specifically allow such actions. Presunably, the State would be a resource
in ensuring that zoning provisions would not conflict with state zoning requirenents.

(9) Community acceptance

The term "zoni ng" has certain negative connotations to sonme in the County and could trigger opposition
even if it was relatively narrowWy focused. In part, this is the reason why no zoning programcurrently
exi sts. However, since residential devel opnent is not active in the County, no one is being i mediately
precl uded fromundertaking a planned action. Support for a zoning programmaybe gaining if justified on
human health protective reasons and that the inpact on | and devel opment is largely positive.

6/ See K S. A Section 12-741 et seq. Subsection (a) states:

This act is enabling legislation for the enactment of planning and zoning | aws and
regul ations for the protection of the public health, safety, and welfare, and is not
intended to prevent the enactment or enforcenent of additional |aws and regul ati ons
on the same subject which are not in conflict with the provisions of this act.

7/ For exanple a recent Attorney General opinion responded to a recent request for

assi stance: "As county counsel or for Shawnee County, Kansas you advi sed us that

since the enactnent of K S.A 12-741 et seq ... confusion has arise concerning the
filing of certain plats with the register of deeds." See Kan. Att. Gen. Op. No. 93-39
(Mar. 22, 1993).



d. Qut | ook

Zoni ng, devel opnental controls, and other broad governmental |and use requirenents often are nost
effective when a pre-existing zoning programexists that serves as a franework. At a mninum an

exi sting zoning program has one or nore persons already know edgeabl e and responsible for its managenent;
noreover, in Kansas, this would include a functioning board for zoning appeals. In a county, like

Cher okee, that has no existing zoning program devel opnent of zoning programto achieve mne waste
property control faces practical inplenentation issues as well as uncertain commnity support.

Alternative 3 - Dedication of Land for Public Use

a. Description

Deedi ng over of private lands or real estate interests to public agencies or governmental bodies for the
purpose of serving a public benefit including but not limted to park |and, |akes, open space, public
recreation or sporting, or other publicly determ ned uses. Future use of the land is controlled by the
public entity which can limt uses of the land that could be associated with public risks.

b. Di scussi on

Since the principal risk associated with the m ne waste areas involves residential exposure to mne
wastes or groundwater, the dedication of contami nated |ands to a public use that woul d preclude
uncontrol |l ed residential devel opment woul d protect human health and the environnment. As the site risk
assessnent indicates, short-termexposures to the materials, such as trespasser exposures, do not create
unr easonabl e risks to human heal th

However, the |large amount of disturbed | and and the fact that contami nated areas may be miles apart may
not nmake this option particularly attractive for nost of the two subsites in Cherokee County. This
approach appears to be nost desirable when a single, geographically contiguous site is involved. The
option may al so be advantageous in areas where public parks or recreational facilities are very limted
e.g. in nore urbani zed areas.

C. Rel ati onship to the Selection Criteria
(1) Overall protection of human health and the environment;

Dedi cated | and woul d be precluded fromresidential devel opnent and therefore, the types of exposures that
result in health risks would exist. Qher uses of the dedicated | and shoul d not create new risks other
than those identified in the site risk assessnent.

(2) Conpliance with ARARs;
Certain standards that were ARARs when disturbed |lands were in the private sector nay no | onger apply to
lands that are dedicated for public uses. It would be expected that if, for exanple, that dedicated

| ands were used as parks that mne wastes nay be renoved or contained, although the intensity of such
actions may be driven by environmental rather than human heal th concerns.

(3) Use of treatnment to achieve a reduction in the toxicity, nobility, or volunme of
cont am nant s;

Treatnent is not expected to play a significant role in this alternative

(4) Long-termeffectiveness and pernmanence in protecting human health and the environnent;
Certain covenants can be inserted in grants of land to cities and counties, which when they are not
unconstitutional (e.g. discrimnatory), have been upheld by the courts. |[If the County were to sell the
land, it could at that tine limt residential developnent of certain parcels or require the purchaser to
ensure that risks to human health are elimnated. There does not appear to be any reason to believe that
the County would ignore its responsibilities, especially since this is now county | and

(5) Short-termeffectiveness in protecting hunman heal th and the environnent;

Getting title to the many parcels of affected |and may be difficult and expensive. This would take a
great deal of tine and would be difficult without County intervention

(6) Inplenentability;



It is possible to buy all of the areas in which mne wastes or contam nated groundwater are | ocated, but
as di scussed above, this could be very difficult. Wile a person may accept a |land use restriction, he
may be unwilling to part with ownership of his |and.

In certain areas of the county, it may make sense to buy tracts of land for dedication to the County,
especially if there are strong indications that there are recreational uses or aesthetic values to the
land that the public would enjoy. However, it is not clear that the County even wants the responsibility
for the nunerous acres of disturbed |and in Cherokee County, even if the land is free

(7) Cost;

This is likely to be an expensive alternative, unless it is used very selectively. The costs would be
even greater if considerable |and devel opment is anticipated to create recreational or other public use
ar eas.

(8) State acceptance

It is possible that certain lands coul d be dedicated to the State rather than the County, which m ght
enhance State support. There appears to be no reason why the State woul d oppose | and dedication to the
County, unless admnistering the | ands would create too great of a financial burden.

(9) Community acceptance

Publ i ¢ acceptance could be a problemif large anounts of |and were withdrawn fromthe private domain,
especially if the land is potentially useful for agricultural purposes. Like any option involving |and
purchase, costs could rise significantly if large amounts of |and woul d have to be obtained. Finally,
any | ands dedicated to the public would have to be maintained, there would be a managenent cost, even if
activities were limted to ensuring that trespassers were not inproperly using the land for residentia
purposes, e.g. illegally parking a nobile honme on the |ands.

d. Qutl ook

Al t hough dedication of land to a public body would significantly limt the use of the lands for

resi dential purposes, the sheer acreage involved raises practical problens. It is not clear that any
public body is interested in undertaking stewardship of these |ands and the value to the public is
limted by the current availability of private lands for recreational and sporting purposes.

Alternative 4 - Environnental Master Pl anni ng

a. Description

Creation of a planning commssion, likely conprised of representations from Cherokee County,
Baxter-Springs, Treece, Galena, and other interested cities to develop a naster plan for dealing with the
short- and | ong-term devel oprent of |and and groundwater affected by m ne wastes, including appropriate
limtations on | and use. Funding nay be avail abl e pursuant to recently enacted State statutes. 8/

Any Joi nt Conmi ssion woul d have to adopt by-laws to govern its operation and conduct public hearings in
adopti ng any reconmmendations. Recommendations could include a nulti-faceted approach to dealing with
m ne waste | ands, including zoning and subdivi sion requirenments, park and recreational devel opment, and
other provisions to ensure future use of |and protects human heal th.

b. D scussion

Use of a nmaster planning approach to deal with environmental contamination takes a broader |ook at the
problemand relies, first, upon study and the devel opment of recommendations, rather than assuning that
particul ar controls, such as zoning are needed

8/ See K S.A Section 75-5657, which provides for grants to local entities for the
devel opnent of environmental protection plans. These shall include but not be
limted to a sanitary code, subdivision water plan, public water supply plan, solid
wast e managenent plan and nonpoi nt source pollution control plan



However, in Cherokee County where current risks to human health do not appear to be i mmnent (other than
potentially two residences), time nay not necessarily be as critical than at other sites. Broader

pl anni ng nay have certain benefits, for exanple in dealing with certain unique site-specific issues. For
exanpl e, nuch of the chat has an econonic val ue and can be beneficially used in asphalt and ot her
construction materials. Developing a countywide plan for dealing with the use of this val uable chat,

i ncl udi ng encour agi ng sound managenent of the materials, may be very beneficial in mnimzing future

ri sks to human health

c. Relationship to the Selection Oiteria
(1) Overall protection of human health and the environment;

Pl anning woul d result in requirements that woul d preclude residential devel opment and exposures to
materials that created unacceptable risks to hunman heal t h.

(2) Conpliance with ARARs;

Certain action-specific ARARs may be achi eved and even nunerical limtations, but neeting ARARs is not
the principal focus of master planning

(3) Use of treatnment to achieve a reduction in the toxicity, nobility, or volunme of
cont am nant s;

Treatnent is not a likely result of this alternative
(4) Long-termeffectiveness and pernanence in protecting human health and the environnent;

I f adequate resources are devoted to the planning effort, this option could be very effective into the
future. The principal problemin Cherokee County is that significant comrercial or residentia

devel opnent has not occurred; instead, the area remains heavily dependent upon agriculture. Accordingly,
a "master plan" that addresses residential devel opment may sinply be too speculative at this time and
therefore, ineffective and subject to future revision

(5) Short-termeffectiveness in protecting hunman heal th and the environnent;

Since | onger-range planning is involved, short-termeffectiveness would be mnimal, especially when
conpared to the other nore focused alternatives

(6) Inplementability

Under Kansas' new zoning authorities, counties have the authority to create planni ng conm ssi ons,
including joint county-city groups, and to appoi nt nmenbers who serve w thout conpensation. See K S A
Section 12-744. The Commission is also authorized to adopt conprehensive |and use plans, subject to
review and approval of the County and participating cities. K S A Section 12-747. Accordingly, there
is no lack of |egal authority to inplenent naster planning.

However naster planning is intended to result in conprehensive |and use controls, including zoning, and
therefore raises some of the sane inplenentati on problemas zoning (Alternative No. 2), i.e., identifying
bot h pl anni ng board nenbers and zoni ng appeal s board, finding ways to finance the preparati on of studies
or reports on specific problens, and potential public opposition. However, naster planning greatest
inpedinent to inplenentation is likely to be costs, and therefore, outside funding whether fromthe state
or other source may be inportant in inplenenting this alternative

(7) Cost;

Dependi ng upon the | evel of sophistication, for master planning studies to be useful, generally they nust
address a broad range of issues and therefore, can be costly. The utility of these studies in Cherokee
County, which is not currently undergoing significant |and use devel opnent nay be very limted at this
tinme. Therefore, the cost-effectiveness of this alternative nay be | ow.

(8) State acceptance
Generally State agenci es support a nethodical, |onger-range approach to environmental issues based upon
sound studies. The State, though, may be concerned that such solutions are too far in the future and the

val ue of such studies in solving the site problens is mninal

(9) Comunity acceptance



County residents appear to want action and not nore studies of these sites. A master planning effort,
wi thout nore focused conponents is not likely to be supported

d. Qutl ook

Mast er environnmental planning does not appear to focus as quickly on the future risk issues related to
exposure to mne wastes and use of the shall ow groundwater as would other alternatives. Al though
planning is probably a sound approach in theory, inreality, this areais likely to remain prinmarily
agricultural for the next decade and therefore, any planning effort would have to very focused on m ne
wast e i ssues to be of nuch practical use. Like zoning, naster planning may be prenature for the county
at this point.

Alternative 5 - Environnental Construction Code

a. Description

Specific requirenents adopted by the county to govern the building of residences in areas in which mne
materials are located and there is potential access to the shallow aquifer. Residential devel oprment
within certain designated areas of prior mning activity in the County woul d be prohibited until the
filing of an application for an environmental occupancy permt. A permt would issue when an authorized
county representative determ nes that building standards based upon prevention of unsafe exposures to
mne materials or contam nated groundwat er have been satisfied and risks have been reduced to acceptable
| evel s.

b. D scussion

Adoption of an Environnental Construction Code woul d be pursuant to Cherokee County's inherent police
powers to protect citizens fromunreasonable risks to health and safety rather than state zoning
authorities. 9/ In this regard, the code may have nore flexibility in not having to be uniformy applied
to areas of the county in which mning activities have not taken place

Inpl erentablilty woul d be through the County's adoption of an ordinance that woul d preclude occupyi ng any
residence that was |located within an area in which mne wastes were found without taking steps to ensure
that exposures to mne waste materials were within acceptable levels. Standards for soils and mne waste
materials could rely upon nunerical standards or perfornmance standards, such as ensuring mne waste
materials in future residential areas are renoved, graded, covered by soils or other clean cover, or
simlar requirements. Standards for groundwater protection would include connection to |ocal water
systens or the use of an acceptable water supply and a prohibition on using the shallow aquifer as a
drinki ng water source

Such a program has been raised with the Cherokee County Conmi ssioners who have expressed interest in the
program A nodel code provision has been prepared and is attached to this addendum See Attachment 1

9/ Adoption of an environmental construction code would appear to be authorized under
the County's "hone rule" authority. See Kan. Const. Art. 12 Section 5 and K S. A
Section 12-10l1a. Home rule authority exists for a County: (1) where the legislature is
silent on a subject and the legislation is not prohibited by constitutional or statutory
home rul e provisions, (2) to exercise police power to regulate the health, safety, and
wel fare of the public, and (3) where state legislation is available, but is not uniformy
applicable to all cities and counties. So Blevins v. Hebert, 247 Kan. 1, 795 P.2d
325 (Kan. Sup. &. 1990). In adopting such an ordi nance, the County woul d be using
its hone rule "police power" to protect human health by limting access to mine
wast es and cont am nated groundwat er.

One issue, though, that may need to be investigated with the Attorney Ceneral is

whet her the existence of Kansas' new zoning authorities would preclude the use of
home rule to adopt such a restriction; rather, the County would have to act in
accordance with the zoning authority. K S.A Section 12-741(a) of the zoning
authority indicates that it "is not intended to prevent the enactnment or enforcenent of
additional laws and regul ations on the sane subject that are not in conflict with the
provisions of this act." Such restrictions as the environnental construction code do
not appear to be in conflict with the zoning requirenments, although it may be prudent
to ensure that any public participation requirements associated with the zoning
authority be conpiled with in exercising hone rule authority to adopt an

envi ronnent al construction code.



C. Relationship to the Selection Oiteria
(1) Overall protection of human health and the environment;

Resi denti al devel opnent woul d be prohibited unl ess an environmental occupancy permt was obtai ned
Permt will not issue if site risks are present, such as location of the residence on mne wastes and
I ack of acceptable drinking water source

(2) Conpliance with ARARs;

Cover or renoval of chat to reduce site risks and installation of acceptable drinking water system woul d
be required to obtain environmental permt. Conpliance would focus on neeting action-specific ARARs.

(3) Use of treatnment to achieve a reduction in the toxicity, nobility, or volunme of
cont am nant s;

Treat ment of wastes would be unlikely. Cover and contai nment woul d be used to reduce site risks.
(4) Long-termeffectiveness and pernmanence in protecting human health and the environnent;

Al t hough the program coul d be abandoned or changed by the County, its relative sinplicity in

adm ni stration supports its continuation. It may be likely to serve as the basis for other types of
buil ding requirenents that inprove the safety of residences and other buildings. The program does not
require a large comm tnment of sophisticated nmanpower and therefore, could be inplenented and maintai ned
by existing County personnel. Programis sufficiently flexible to allow for the building of individua
residences with site-specific remediation. This would appear to enhance its |likelihood to remain in
effect and to protect hunman health into the future.

(5) Short-termeffectiveness in protecting human heal th and the environnent;

Program woul d not take considerable planning to inplement and woul d i mredi ately preclude unpernmtted
residential devel opment. As discussed, could be inplenented with existing County staff and woul d not
require significant new resources to be brought on-line

(6) Inplementability;

A nodel ordinance has been devel oped and revi ewed by the County Commi ssion and County Attorney. As

di scussed above, it may be prudent to ensure hearings and other public participation requirenents be
followed to ensure that the ordinance is on sound | egal grounds. Questions could also be addressed to the
Kansas Attorney Ceneral's office

The County Health O ficer would be the principal official charged with the programi npl enentati on and
oversight. Relevant duties are expected to require only part-tine efforts. Maps of affected areas have
been devel oped and other permtting naterials should be able to be devel oped quickly.

Cooperation anmong EPA, Kansas, and the County woul d be useful in determ ning what nust be done at a site
froma renedi al perspective to allow occupancy, especially with regard to m ne wastes. However, assum ng
that the residence is not a nobile honme, excavation of a foundation and the grading of the home site may
be conpatible with other approaches for reducing site risks.

(7) Cost;
Costs of the program should not be significant. Determnation of the need to file an application is
based upon an inspection of a map. Applicant for pernit then has responsibility to show that any risks
have been abated. Visual inspection of a site to ensure risks have been addressed woul d invol ve sone
costs as would adm nistration of the permtting program Pernit fees may off-set nmany of these costs

(8) State acceptance

No anticipated state opposition, although certain |legal issues associated with the use of the County's
police powers nay arise and will have to be addressed

(9) Community acceptance
This programis far |ess conplex and broad than a zoning program Prelimnary indications fromthe

County have been favorable. Programwould not interfere with non-residential devel opnent of property,
including agricultural and beneficial use of mning naterials



d. Qutlook

The program focuses specifically on the future risks identified as of concern in the R/FS and does not
appear to require the creation of planning boards or boards of appeals. The County Commi ssi on woul d
serve as the arbitrator of any appeals fromthe denial of an occupancy permt.

In inplenenting the program the county woul d need to define the types of building standards needed; this
woul d likely entail input fromEPA and the state. However, site preparation for residential devel opnent
may typically involve activities which would assist in reducing potential exposure risks, e.g. renoval of
chat, bringing in top soil for cover, and the planting of a lawn, etc

Alternative 6 - Contractual Agreenents

a. Description

A contract is a legally enforceabl e agreenent between one or nore parties who agree to either performor
refrain fromperformng certain actions for noney or other val uabl e considerati on. Contractual agreenents
normal |y apply only to the persons or organi zations that execute the agreenent, although certain
contracts have been deened to create third party beneficiaries to the agreement. Contracts involving
site remedi ation coul d be executed with land owners to refrain fromcertain actions, such as residentia
devel opnent or use of the shallow aquifer at a site. Contracts could al so be executed with governmenta
bodies to agree to keep certain prograns in effect, to accept oversight responsibilities, or to undertake
ot her actions.

b. D scussion

Contracts are an extrenely flexible nmeans of acconplishing specific objectives. Wen private parties are
i nvol ved, such contracts nay allow for the recovery of damages or provide the basis for injunctive relief
if provisions are breached. Contracts could address the right to performsite devel opnent, |and purchase
options, notifications of intent to sell or develop or any nunber of duties that nay be hel pful in
ensuring persons are not subjected to conditions of risk

Governnental bodies generally have the right to nake contract for necessary services and for other public
purposes. |In Kansas, though, the provisions of "honme rule" may need to be considered with regard to a
county's authority to enter into particular contracts. Contracts that are deermed to not be in the public
interest can be rendered void
c. Relationship to the Selection Oiteria

(1) Overall protection of human health and the environnent;
Dependi ng upon the nature of the agreenent, a contract could preclude |ocating a residence on nmne waste
and using the shall ow aquifer as a source of drinking water. |t could also include other measures to
control site risks within acceptable |evels.

(2) Conpliance with ARARs;

Agreenents are nore likely to call for conpliance with action-specific ARARs rather than numerical ARARs.

(3) Use of treatnent to achieve a reduction in the toxicity, nobility, or volune of
cont am nant s;

Treatnent is not expected in using the contractual alternative
(4) Long-termeffectiveness and permanence in protecting human health and the environment;

Contracts bind individual parties, and unlike land restrictions, may not be enforceabl e agai nst new
owners. Contracts may have a | onger duration when agreed to by a governnental entity that would renain
in existence. A though a contract can have predeterm ned renedies in the event of a breach, generally
sonme entity is needed to enforce the contract. Contracts can al so be renegoti ated anong the parties and
term nated by nutual agreenent.

(5) Short-termeffectiveness in protecting human heal th and the environnent;
A contract with particular individuals nay be a very effective nmeans of elimnating certain risks in an

expedi tious fashion and at a reasonable cost. However, as a sole institutional control, probably too
many i ndi vidual agreenments woul d have to be negotiated to be considered effective in the short-term An



agreenent with the County, provi ded adequate consideration is involved, could bind the County in the
short- and long-termto continue to provide services including program adm nistration and enforcenent.

(6) Inplementability

Use of contracts to control certain individuals or the County is feasible and inpl enentabl e. However,
sole reliance on contracts would be difficult in light of the | arge nunber of persons that coul d be
involved. Contracts also would not necessarily survive the sale of land, although, the contract could
require notice be given that |Iand on which mned waste is |ocated before being sold.

Enforcing, a contract requires resorting to court, unless sone nethod of binding arbitration is included
It is often difficult for any individual who is not a party to bring action under a contract, even if it
woul d derive a benefit (third party beneficiary). Liquidated damages or provisions controlling specific
performance may be very useful in dealing with disputes over site risks.

(7) Cost;
A valid contract requires val uabl e considerati on, although the scope of the contract duties control the
price. Costs could be high if contracts were the only neans of limting site access and many | and owners
woul d have to be consulted. However, selective use of contracts, especially with the County, may not be
particularly costly and effective

(8) State acceptance
State opposition woul d not be expected

(9) Comunity acceptance

Assum ng that the contracts were fair to the affected parties, no great opposition would be expected.

d. Qutl ook

Al though contractual arrangenents on a person-by-person basis nay be very difficult in nany areas of the
Cherokee site, contractual arrangenents with particular individuals or the county may prove very,
effective in assuring conpliance with certain requirenents. Mnitoring conpliance with the contract can
be a problemand if the contracting party is rendering some service, then, problens with the quality and
consi stence of performance can ari se.

Alternative 7 - Financial Instrunents or Arrangenents

a. Description

I nsurance policies or financial instruments such as bonds, trusts, escrows, or deposits that can serve a
variety of uses at a site to encourage, protect, and reward cooperation in reducing exposures to
potential risk situations. For exanple, insurance coverage mght be offered to private parties that are
concerned that their renediation of certain conditions at a site could expose themto Superfund
liability. Another exanple could be a trust or escrow account admnistered by a third party trustee

whi ch could be tapped to assist in funding governnental prograns that adm nister or enforce pernit or
zoning prograns; it could also assist private parties afford user fees. Pools or funds could al so assi st
certain types of private remedi ation or provision of alternate water.

b. Discussion
i mpl enent ati on of such financial nmechanisns woul d not appear to be particularly difficult, although the
particul ar means for providing funds to a | ocal or state governnent may have to be acconpani ed by ot her
agreenents to ensure that transfer of funds to the government is legally proper. Nonetheless, financia
pool s that augnent or act as backups to | ocal prograns can provide substantial incentive to keep a
successful exposure control programin effect. Oten the financial pool, by virtue of its ability to
draw i nterest can be self-financing into the future or until the obligation is satisfied

C. Rel ati onship to the Selection Criteria

(1) Overall protection of human health and the environnent;

The goal would be to use financial incentives to insure overall protection of public health.

(2) Conpliance with ARARs;



Fi nanci al nechani sns coul d be used to encourage neeting action-specific ARARs and to keep i n naintenance
a programthat required ARARs to be net.

(3) Use of treatnment to achieve a reduction in the toxicity, nobility, or volunme of
cont am nant s;

Treatnment is not expected to be the major function of the financial instrument, but rather to
ensure site risks are mninized

(4) Long-termeffectiveness and pernanence in protecting human health and the environnent;

The principal concern is that there is adequate funding to ensure that |ong-termeffectiveness is
mai ntai ned. The five year EPA review could include an eval uati on of the adequacy of any financi al
instrunent or arrangenent in achieving the continuation of the programand the protection of public
health. Interest would augnent any funds invested in a pooling agreemnent.

(5) Short-termeffectiveness in protecting hunman heal th and the environnent;

A financial instrunent or arrangenent could be expeditiously put into place and could be tapped to fund
agreenents with private parties or the County to address any short-termrisks. Since there is great
flexibility in the types of financial arrangements avail able, one approach could be inplemented in the
short-termwhil e mechani sms for dealing with the |onger-termneeds are determ ned

(6) Inplenentability;

There is a great deal of flexibility in the array of financial instrunents or agreenents that could be
sel ected to achi eve objectives. Managing the disbursement of noney in a manner that avoi ds depletion of
the fund, yet ensures desired actions are undertaken is an inportant consideration. To this end, the
sel ection of an independent trustee to manage the fund in a sound fiscal and inpartial fashion could be
beneficial, since those who fund the account and those who may benefit have to feel fairly treated.
Determining initial paynments into a trust or the amount of |ife insurance or bond coverage will be the
nmost difficult process, although this should be able to be settled with outside assistance. This
alternative would appear to be a good solution both in the short-termand long-term if cost projections
are reasonably accurate

(7) Cost;
If used to fund County adm nistration and enforcenent of a permt program |ike the environmental
occupancy permit program costs may not be extremely large. If wide-scale renediations are to funded
costs could rise substantially. Good adm nistration of the financial programwould avoid transaction
cost | osses.
A trust account or financial pool, using expected annual program costs and expected rates of return for
trust funds would be a practical method of financing over the long-run. Deternination of initial deposit
woul d be determ ned after program el enents are determ ned.

(8) State acceptance
Assumi ng that funding is adequate, there should be no significant State opposition
(9) Comunity acceptance

Again, if funding is adequate and the instrument or fund is fairly adm nistered, there should not be
communi ty opposition

d. Qutl ook

Use of these nechanisns is likely to conplenent other institutional controls whether public prograns or
private agreenents. EPA's five year review authority could be invoked if coverage or pools prove to be
i nadequat e due to unusual circumstances.

Alternative 8 - Physical Barriers/Surveillance

a. Description

Access barriers to prevent human exposure to mne wastes and contam nated groundwater include fences,
warni ng signs, security systens, surveillance systens, guards, and other types of systens that would



limt physical access
b. Discussion
Per haps the sinplest means of restricting access, especially to areas of imediate or acute risks, these
restrictions appear to be nost suited to selective, localized use. These controls may be effective on a
interimbasis while | onger-term approaches are bei ng devi sed.
c. Relationship to Selection Criteria
(1) Overall protection of human health and the environment;
Such barriers would prevent contract with mne wastes, but would not be particularly effective in dealing
with groundwat er contam nation. Local water wells are often difficult to visually identify dependi ng
upon the terrain
(2) Conpliance with ARARs;

Conpliance with ARARs, other than to linit direct access, would be very limted

(3) Use of treatnment to achieve a reduction in the toxicity, nobility, or volunme of
cont am nant s;

No treatnent is expected to result fromthe use of access barriers.
(4) Long-termeffectiveness and pernanence in protecting human health and the environnent;
These types of access barriers nay not be particularly effective in the long-run unless they are
mai ntai ned and regularly nonitored. Fencing unless repaired when broken will provide no protection
al though trespassing is not considered to be a high risk to human heal t h.

(5) Short-termeffectiveness in protecting human heal th and the environnent;

These access barriers used selectively could be very useful at individual areas in the short-term
Agai n, maintenance and oversight is needed.

(6) Inplementability
Ohtai ning the authority to place a fence or another structure on private |and would probably require the
cooperation of the site owner. Wde scale reliance on such barriers is probably infeasible and woul d
becone increasingly a problemover the long-term However, such access barriers if regularly nonitored
coul d provide i medi ate assi stance in problemareas, where access by children is expected to be a
pr obl em

(7) Cost;
Cost could be nore significant if considerable acreage is involved and personnel nust be hired to
undertake long-termnonitoring. Such barriers may not be considered cost-effective when conpared to
ot her approaches which provide | onger termbenefits.

(8) State acceptance
There shoul d be no significant State opposition, so long as this is not the only institutional control

(9) Community acceptance

Limted access barriers may be acceptable so long as they do not overly linit private use of land that is
not likely to be devel oped for residential use or to be subject to substantial trespass.

Alternative 9 - Public Education Prograns

a. Description

O gani zed efforts to prepare educational materials for private citizens and governnental officials to
expl ain avail abl e met hods for reducing risks of exposure to hazardous substances whether |ocated at
Superfund sites or associated with other residential and local conditions, and to apprize individuals
especially those who could be of special risk, of health effects testing or other treatnent that may be



useful in dealing with exposures.
b. Discussion

Avoi di ng exposures to certain materials is a means of protecting public health, especially if the
neasures are relatively non-intrusive. For exanple, the R indicates that children and pregnant womnen
are nost at risk fromlead exposure, however, the risk for children may be | owered by good hygi ene, such
as having children wash their hands before eating if they have been outdoors and exposed to m ne waste
material s; other neasures include avoiding the use of chat or mne tailing in areas where children play,
e.g. sand boxes. People also need to be apprized of other sources of exposure to |ead such as |ead paint
in houses, lead drinking water piping, and, to a | essening degree, lead in notor vehicle exhaust and
suggestions for |owering risks

c. Relationship to the Selection Oiteria
(1) Overall protection of hunman health and the environnent;

The goal of the programwoul d be to inform people how they can |ower their risks to | ead and ot her
potentially harnful materials and to assist themin reducing risks.

(2) Conpliance with ARARs;

An education program woul d not necessarily ensure conpliance with ARARs, but would explain howto
mnimze risks of contact with mne wastes and cont am nated groundwat er

(3) Use of treatnent to achieve a reduction in the toxicity, nobility, or volune of
cont am nants;

No treat ment woul d be achi eved

(4) Long-termeffectiveness and permanence in protecting human health and the environment;

If continued into the future and nade part of the County's educational curriculum health prograns, and
governnental information rel eases, the programwoul d continue to educate persons about the risks of
exposure to heavy nmetals. As nore persons are aware of risk, there is a continued di ssem nation of

i nformation.

(5) Short-termeffectiveness in protecting human heal th and the environnent;

This programcould be very effective in the short-term especially with regard to children bei ng exposed
to lead. Many sinple neans are available to reduce | ead exposures, including avoiding the use of chat or
tailings in sandboxes or in driveways; renoving | ead paint used at a residence; good hygi ene, especially
washi ng children's hands before nmeals; and allowing tap to run for a few mnutes before draw ng drinking
water in hones with | ead pi ping. Mdst of these precautions could be i nmedi ately undertaken and woul d be
effective in the short-term Since health effects fromcertain | ead exposure are reversible, short-term
action could be very effective froma health perspective

(6) Inplementability
The educati onal program woul d not be conplex to inplenent. Educational naterials would have to be
produced and County personnel apprized of any special risks and control neasures for reducing risks.

Qut si de groups, such a schools, hospitals, and the nmedia woul d be expected to assist in this effort.

Di scussions with the Cherokee Health Oficer indicate a willingness to inplenent such an education
program The basics of such programare contained in Attachment 2 to this addendum

(7) Cost;
Short-termcosts woul d be noderate and expected to be reasonable in |light of the value of heightening
publ i c awareness. Long-termcosts would be subject to planning and eval uati on of how to ensure adequacy
of continued educational efforts.

(8) State acceptance

State support woul d be expected

(9) Comunity acceptance



Prelimnary discussions with County personnel have been favorable. Community acceptance woul d be
expect ed.

d. Qutl ook

Since there are certain neasures that private citizens could take to | ower potential exposures to certain
heavy netal s such as |ead, inplenmentation of a public education programwoul d appear to have significant
benefits at very low costs. The key will be the steps that nust be taken to institutionalize the program
so it can continue to pronpt protective behavior into the

future

I V. Summary Conparison of the Institutional Control Alternatives

A Primary Versus Supplementary Institutional Controls

The precedi ng eval uation of the various institutional control candidates for use at the Baxter-Springs
and Treece subsites indicates that there are potential benefits in the use of each of the various

opti ons, however, several of the candidates are not "stand al one," renedial alternatives. For exanple
the expected effectiveness of alerting citizens to the potential hazards posed to children and pregnant
wonen of exposure to | ead and other heavy netals and the steps that can be taken to | essen exposure
shoul d not be underval ued merely because this alternative is not a legally enforceable access limtation
like a deed restriction or local |and use ordinance.

Basically the institutional control alternatives fall into two broad categories: (1) alternatives that
woul d be a "prinmary" neans of controlling use of an area for residential devel opnent and (2) alternatives
that woul d "suppl enment” prinmary control options to enhance reliability or permanence. The prinmary
control alternatives would include: Alternatives No. 1 (deed restrictions), No. 2 (governnental |and

use/ zoning), No. 3 (dedicated |and use), No. 4 (master planning) and No. 5 (environnental construction
code). The "supplementary" institutional controls would be the remaining four alternatives including No
6 (contracts), No. 7 (financial arrangenents), No. 8 (access barriers) and No. 9 (public education).

Based upon the foregoi ng eval uation, inplenmentation of an effective programof institutional controls
woul d entail the selection of at |east one "prinmary" control alternative. This alternative would be
expected to provide the princi pal neans of ensuring protection of human health by controlling future
residential developnent in affected areas. Since alnost all of the prinmary control alternatives

di scussed above rely either upon the action of a private individual or the governnent to oversee the
alternative's inplenmentation and enforcenment, sone additional "supplenmentary" control nmay be warranted to
enhance reliability and permanence of the primary institutional control. Accordingly, it is anticipated
that the use of institutional controls would be a "package" of primary and suppl enentary controls. This
approach appears to have been used at other sites which have utilized institutional controls.

In addition, if there were "special situations" caused by either unique site-specific conditions,
recalcitrant |and owners, or other conditions, any one of the above institutional controls nmay be usefu
on a "special circunmstances" basis. One of the nost obvious "special circunstances" controls discussed
in the addendumis the use of the public education program A ternative No. 9, to assist individuals from
exposi ng t hensel ves and their children to avoi dabl e ri sks.

Usi ng a conbi nati on of one or nore institutional controls, would strengthen conpliance with the nine
selection criteria; this is wholly consistent with the goal of the NCP in the selection of a remedy. It
also utilizes the flexibility and discretion that EPA has signaled in the NCP as appropriate in the use
of institutional controls.

B. Prelimnary Oohservations on the Aternatives

The goal of this addendumwas to explore the various types of institutional controls that have been
suggested as useful at CERCLA sites and determ ne, using EPA selection criteria and other information
whet her certain of the alternatives should presunptively be screened out as inpractical or whether other
alternatives are clearly preferred for use at the Baxter-Springs and Treece subsites. Regardless of

whet her one or nore of the alternatives are ultimately selected for use by EPA, many details remain to be
resol ved before concluding that any of the alternatives actually fulfill the selection objectives.

However, based upon the above analysis, certain factors appear evident. First, in light of the lack of
any pre-existing | and use programin Cherokee County or private interests that would be pushing for such
prograns to be devel oped, any "prinmary institutional |and use control programto be expeditiously

i mpl enented nust be relatively sinple and well-funded. The County does not have the resources nor are
there other parties in the County with resources willing to bring about such |and use prograrns.



Second, a focused programthat specifically addresses the potential future risks of residentia
devel opnent of areas affected by nmining wastes is likely to be easier to inplement and to finance both in
the short- and long-term As a program becones nore conplex, it is difficult to predict resource needs

Third, of the primary institutional control options, Alternative No. 5 the environmental construction
code alternative is currently the nost developed in terns of its content and its scope. A node

ordi nance has been prepared and reviewed by the County Comm ssion. Al though each of the other contro
options are inplenentable and woul d appear to be potentially reliable each has certain limtations to
their inplenentability. Zoning or other |and use ordi nances nay require planning and appoi ntnent of
governnental infrastructure, although this is not a substantial burden. Deed restrictions will be
difficult to obtain conplete participation unless the County, State or EPA intervenes to force uniform
cooperation. Dedicated |and and master planning may involve nore participation than what is currently
desired or practical for the County.

Fourth, supplenentary controls may be warranted to adequately fund any of the "primary" institutiona
control prograns. Supplenental controls could represent an effective neans for neeting the selection
criteria requirenent of permanence and reliability. O the available alternatives, No. 7, which
specifically discusses the use of one or nore of the following -— insurance, trust funds, bonds or other
financial agreenments -- to support and enhance the devel opnent and inplenmentation of a primary
institutional control, appears to be the nost attractive. A fund that coul d disburse funds to the
County, but also draw interest and be managed by an inpartial trustee, appears to be an attractive
nmechani sm for addressing the issue.

Finally, Alternative No. 9, the public education programis a narrowly focused alternative. However, its
expected effectiveness suggests that it be carefully considered along with the prinmary and suppl enentary
control alternatives

The level of funding for institutional controls will depend on which controls are selected, the
anticipated | evel of residential developnent in the county, and a nunber of other inportant factors. The
FS assuned institutional controls would cost around $400,000 to fully inplenent and maintain. Based on
the current |ack of devel opment in the County, this could be a significant overestimate



ATTACHVENT 1
RESCLUTI ON NO,
A RESCLUTI ON ADCPTI NG AN ENVI RONVENTAL HEALTH PROGRAM FOR THE

PROTECTI ON OF THE PUBLI C HEALTH AND SAFETY FOR THE DEVELOPMENT COF
PROPERTY LOCATED I N THE CHERCKEE CCOUNTY SUPERFUND S| TE.

Whereas, nmining in the Kansas portion of the Tri-State Mning District occurred fromabout 1876 to 1970
and

Whereas, this mning activity resulted in the deposition of unprocessed and processed nine wastes on the
land surface at several |ocations in Cherokee County, and

Whereas, the ore deposits mned were |ocated in geologic formati ons contai ning water and | ocally known as
the shal |l ow aquifer, and

Wiereas, the mineral extraction fromthese formations nodified the hydrogeol ogy and potentially altered
the concentration of several netals in the water of the shallow aquifer, and

Whereas, the U S. Environmental Protection Agency (EPA) designated this area of southeastern Kansas as
t he Cherokee County Superfund Site in 1983 and initiated investigations, and

Wher eas, these investigations identified potential risks to human health fromlong-term continued
incidental ingestion of mne waste and/or consunption of water fromthe shallow aquifer in the vicinity
of the ore deposits, and

Wher eas, the Cherokee County Commi ssion is authorized by the State of Kansas to exercise the use of
police powers to protect the health, safety and welfare of the citizens, and

Wher eas, the expressed intent of the Cherokee County Conmmi ssion to protect the health, safety and welfare
of the citizens of Cherokee County.
NOW THEREFORE, BE I T RESCLVED BY THE COUNTY COWM SSI ON OF CHERCKEE COUNTY, KANSAS:

ARTI CLE 1. ENVI RONMENTAL HEALTH PROGRAM FOR THE CHERCKEE COUNTY

SUPERFUND SI TE

Section 1. Purpose and Intent.

The purpose and intent of the Environnental Health Programis to protect the public health in
formerly mined areas of the Cherokee County Superfund Site. The programwll limt potentially
excessive exposure to netals from surface nine wastes and shal |l ow aquifer water. Building sites for
buil ding or structures for human occupancy, proposed to be built on surface mne wastes, will be required
to be renmediated to prevent ingestion of the mne waste. Buildings for human occupancy will also be
required to provide safe and potable water.

The admi ni stration and geographic application of the Environnental Health Programis limted to that area
of the Cherokee County Superfund Site where there is a potential for excessive human health risk due to
exposure to netals. This resolution shall not affect the use of property, density of devel opnent,
bui | di ng construction, or subdivision of the and within the Cherokee County Superfund Site.

Section 2. Definitions

A Applicant: The property owner, or duly designated agent of the property owner, of |and on
whi ch the construction activity will occur.

B. Building or structure: A structure including enclosed space surrounded by exterior walls
desi gned, intended or used for occupancy by persons. Included by way of definition are site built hones,
nobi | e hones, and nanufactured homes.

C. Cherokee County Superfund Site: An area of approximately 25 square niles in the southeastern
corner of Cherokee County, Kansas that has been designated by the US Environnental Protection Agency



(EPA) as a superfund site under the Conprehensive Environnental Response, Conpensation and Liability Act
of 1980 (CERCLA or Superfund). The Cherokee County Superfund Site has been divided into six subsites
representing the areas of former lead and zinc mning within the Kansas portion of the Tri-State M ning
District. These are the Galena, Baxter Springs, Treece, Badger, Lawton and Waco subsites.

D. Construction Envelope: The limts of construction activity associated with the building or
structure, including the site area devoted for front, side and rear yard areas.

E. Cover Mterial: Uncontam nated soils or other suitable coverings to prevent the ingestion of
surface mne waste nmaterial.

F. Director of Public Health: The person designated by the County Comm ssion as the Public
Health Officer of the County, also refers to his or her designated representative.

G Gound Water Assessnent Area: The area of the Cherokee County Superfund Site where netal
concentrations in the shallow aquifer could potentially exceed the State of Kansas' safe drinking water
standards in relation to former mning operations.

H Surface M ne Waste Assessnent Area: The area of the Cherokee County Superfund Site contai ning
surface mne waste naterial. The definition includes areas containing accunul ati ons of surface m ne
wastes, areas formerly covered with surface mne wastes and now partially reclaimed, and other areas
associated with prior mining activities and potentially containing el evated soil netals concentrations.

I. Surface Mne Waste: Processed or unprocessed earthen material deposited on the surface by
prior mning activities including devel opment rock, mll tailings, chat and sl ag.

J. Shallow aquifer: Gound water in the M ssissippian Fornmations which generally occur at depths
between the surface to between 150 feet and approxi mately 1000 feet bel ow the ground surface at the
Cher okee County Superfund Site.

K. Tenporary water source: The use of bottled water or other nmeans of water inported to the site
as approved by the Director of Public Health.

Section 3. Applicability of the Environnental Health Program

A, Environmental Health Assessnent Areas. Central to the adninistration of the Environnental
Health Programis the creation of two environmental health assessnent areas, the Surface M ne Waste and
G ound Water Assessment Areas. This resolution shall be restricted to property to be inproved for hunan
habitation that is totally or partially within either or both of these assessnent areas. The Surface
M ne Waste Assessnent Area shall be established to address the potential health risks associated with the
ingestion of mne wastes. The Ground Water Assessment Area shall be established to address the potenti al
health risks associated with the consunption of water fromthe shallow aquifer. These two assessnent
areas have been delineated and are shown on Exhibit One and Two.

B. Uniformty in Application. This resolution shall be uniformy applicable to all residential,
comrercial, and industrial devel opnent for purposes of human occupancy or habitation. The use of |and
for agricultural purposes is exenpted fromthe resolution. This resolution shall be applied to | and and
structures intended for public or quasi-public use or occupation by the general public.

C. Non-conforming Structures. This resolution shall not apply to structures built before the
adoption of this resolution. Structures built before the adoption of this resolution shall be considered
legal Iy non-conformng. A non-conformng building or structure may be renodel ed or expanded. A
non-conform ng building or structure nay be replaced or restored within nine nonths of danmage or
destruction of not nmore than 50 percent of its appraised valuation by fire, explosion, or act of God. A
I awf ul non-conform ng building or structure that is danaged nmore than 50 percent of its value may not be
rebuilt, repaired, or used unless it is made to conformto the regulations of this resolution.

Section 4. Adm nistration and Enforcenent

The County Director of Public Health shall be responsible for the admi nistrati on and enforcenent
of the Environnental Health Program The Director of Public Health is authorized to inspect the
construction site or building to ensure conpliance with the provisions of this Article.

Section 5. Methods of Site Renediation for Construction in the Surface M ne Waste Assessnent Area.

A Application. The construction of buildings or structures totally or partially within the
Surface M ne Waste Assessnent Area shall be required to neet the standards and provisions of this



Section. Site renediationis limted only to the constructi on envel ope where the building or structure
i s proposed.

B. Methods of Site Remediaton. Site remediation shall conply with one of the follow ng accepted
nmethods. The intent is to have the surface mne waste material buried, covered, or renoved fromthe
construction envel ope to prevent human ingestion.

(1). Excavation and renoval to on-site or off-site areas.

(2). Covering with topsoil, concrete or other uncontamn nated suitable
material to prevent ingestion of surface mne waste material.

C. Aternative Site Renediation Methods. The Director of Public Health is authorized to approve
alternative nmethods of site renediation that conply with the intent of ensuring a safe and clean site.
The Director of Public Health may request a professional engineer to submt a certified report outlining
the alternative nmethod of site renediation. This report shall detail the techniques of site renediation
and net hods enpl oyed to ensure code conpliance with this Article.

Section 6. Potable Water Supply Source.

A Application. Al structures for purposes of human occupancy in the G ound Water Assessment
Area shall be supplied water froma Rural Water District, nunicipality, or other reliable source of
drinking water that neets the State of Kansas' drinking water standards in order to receive an
Environnental Health Certificate. The use of water fromthe shallow aquifer in the Gound Water
Assessnment Area shall be limted to agricultural and other non-potabl e purposes, unless a specific
determ nation is made under Section 6 B.

B. Aternative Water Sources. The Director of Public Health is authorized to approve alternative
wat er sources, provided they insure a safe and permanent source of water. The Director of Public Health
may request a licensed |aboratory to submit a certified report outlining conpliance with the State of
Kansas' requirements for safe water. The report shall outline the nonitoring, maintenance or testing
met hods to ensure permanent conpliance if needed. The Director of Public Health is authorized to require
testing of alternative water sources when deened necessary. Al costs associated with an alternative
wat er source, including periodic testing, shall be the responsibility of the applicant.

Section 7. Procedural Process of the Environnmental Health Program

A, Procedural Overview The procedural process of the Environmental Health Programinvol ves an
initial, two-step procedure. The initial, first-step is for all |andowners within the Cherokee County
Superfund Site to verify if their property is located within an Environnental Health Assessnent Area.
The second-step is for the I andowner to apply for and obtain an Environnental Health Certificate, if
required due to location within an Environnental Health Assessnent Area.

B. Assessnent Area Verification. Each |andowner |ocated within the Cherokee Superfund Site shall
be responsible for contacting the Director of Public Health prior to construction to obtain verification
as to whether their proposed building or structure is located within one or both of the Environmental
Heal th Assessnment Areas. |If the building or structure is not |ocated within an assessnent area, then the
| andowner is authorized to commence construction. |If the Director of Public Health determ nes the
proposed building or structure is located in an Environnental Health Assessnent Area the Environnental
Health Certificate is required.

C. Method of Assessment Area Verification. The Director of Public Health shall use the Cherokee
County Environnental Health Assessnment Map for verification, along with an on-site inspection of the
property when warrant ed.

Section 8: Ceneral Procedures for the Issuance of an Environnental Health Certificate

A, Approved Application Required. No person, firm corporation or governmental agency shall
erect, construct, excavate for, or convert any building or structure designed or intended to be inhabited
or occupi ed by humans, or do any work regul ated by any portion of this resolution, or cause the sane to
be done, without first obtaining an approved application for an Environnmental Health Certificate for
bui I di ngs or structures proposed to be |ocated within one of the Environnental Health Assessnent Areas.



B. Tinme frane for Certificate |ssuance.

(1). It shall be the duty of any | andowner for determ ning whether a proposed building or
structure requires an Environnmental Health Certificate and to submt an application in
accordance with Section 11 for the Environnental Health Certificate to the Director of
Public Health.

(2). The Director of Public Health shall have a maxi mum of ten working days to review and approve
or deny an application for an Environmental Health Certificate. A denial of an application
shal | be acconpanied with a witten explanation of the reasons for denial. If an inconplete

application is submtted, the Director of Public Health shall ask the applicant to resubmt
a conplete application. The ten day review period begins with the subm ssion of a conplete
and accurate application form The Director of Public Health shall mail the approved or
denied certificate application or the applicant can obtain the approved or denied
application fromthe office of the Director of Public Health.

(3). The approval of an application for an Environmental Health Certificate shall expire by
limtation and beconme null and void if the building or work approved is not comrenced within
180 days of the date of approval. The Director of Public Health nay grant extensions upon
just cause.

(4). After inspection of the site and upon determ nation that applicant has met all requirenents

of the Sections 8, 9, and 10, the Director of Public Health shall issue to the applicant an
Environnental Health Certificate.

(5). The County Conmi ssion nay establish a fee for application for and i ssuance of an
Envi ronnental Health Certificate. Such fee shall be based upon the adm nistrative and
inspection costs associated with the i ssuance of the Environnental Health Certificate. Any
fee shall be established by separate resolution of the County Conm ssion.

C. Certificate Required. No person, firm corporation or governnental agency shall inhabit or
occupy, or allow any person to inhabit or occupy, any building or structure subject to requirenents of
this resolution that has not been issued and naintains a valid Environnental Health Certificate.

Section 9. Specific Procedures for the Ground Water Assessnent Area.

A.  Docunentation. The applicant shall be responsible for providing the Director of Public Health
with witten documentation froman official agent of a reliable water source that potable water is or
will be available to the building or structure. Subm ssion of said docunentation, along with the
conpl eted certificate application, will initiate the issuance process by the Director of Public Health.

B. Timng of Work. The connection to a reliable water source shall be conpleted prior to the
occupancy of the building or structure.

C. Tenporary Water Source. The Director of Public Health is authorized to issue a pernmit for a
tenporary water source not to exceed a maxi mum of one year fromthe date of occupancy. The tenporary
permit is intended to be an interimmneasure while a reliable source of potable water is being obtained or
water |ines constructed to the building site. A tenporary pernmit shall not be issued unless the Director
of Public Health is presented sufficient evidence to indicate a reliable water source will be provided in
t he extension period.

Section 10. Specific Procedures for the Surface Mne Waste Assessnent Area.

A Inspection Notification. After approval of an application for an Environnental
Health Certificate, the applicant shall notify the Director of Public Health when the site is conplete
and ready for inspection. The Director of Public Health will either approve or deny the site renediation
in accordance with the requirenents of Section 5.

B. Timng of Work. The inspection of the surface mne waste renediation shall be conpleted prior
to occupancy of the building or structure.

C. Re-inspection. The follow ng neasures shall be applied when the Director of Public Health
deternmines that the site renmediation is not in conpliance with the standards for site remedi ation.

(1). The Director of Public Health shall provide witten or verbal notice to the applicant that
the site renediation work failed to conply with the provisions of this resolution.



(2). The applicant or responsible party shall be given adequate tine to correct the deficiencies
and performthe work in accordance to the provisions of this resolution.

(3). Upon conpl etion of any additional site remediation, the applicant shall notify the Director
of Public Health, who shall conduct a re-inspection of the site-and either approve or deny
the remedi ati on as nmeeting the requirenments of Section 5.

(4). If the site renediation is denied, an Environnental Health Certificate shall not be issued
and the applicant shall have the right to appeal the decision of the Director of Public
Health in accordance with Section 14.

Section 11. Application Formof the Environnental Health Program

A Application. One formshall be used to verify location within an assessnent area and to issue
the Environnental Health Certificate. The formshall be furnished by the Director of Public Health.

(1). Identify and describe the work to be covered by the Certificate.
(2). Describe the land on which the proposed work is to be done by | egal description and/or

street address, or by a simlar description that will readily identify and definitely |ocate
t he proposed buil ding, structure or work.

(3). Verity if the proposed building or structure is located in the Surface M ne WAste Assessnent
Ar ea.

(4). Verify if the proposed building or structure is located in the Gound Water Assessnent Area.

(5). Identify the applicant/owner by name, address, and phone nunber.

(6). Identify the contractor by nane, address, and phone nunber.

(7). Indi cate the use or occupancy for which the proposed work is intended.

(8). Identify the source of authorized water supply, and verify subm ssion of witten

docunentation fromthe authorized water supplier.

(9). Be signed by the Certificate applicant, or his or her agent.

Section 12. Stop Wrk Oder.

Whenever any building or structure |located within the Cherokee Superfund Site is under
construction w thout having first obtai ned the necessary Assessnent Area Verification or an approved
application for an Environmental Health Certificate in conpliance with the provisions of this resolution,
the Director of Public Health nay order the persons engaged in doing or causing such construction
activity to stop until the necessary verification or application for a certificate is approved. The
Director of Public Health shall issue a witten notice to the | andowner or contractor and informthem of
the requirenents of this Article. Only after failure to respond to the witten notice, shall the
Director of Public Health post a "Stop Wrrk Order™ at the job site.

Section 13. Qccupancy Violation.

Whenever any building or structure is occupied which is not in conpliance with the provisions of
this resolution, the Director of Public Health may order such use discontinued and the structure vacated
until brought into conpliance. The Director of Public Health shall serve witten notice to the owner or
occupants. Such person shall discontinue the occupancy within the prescribed time by the Director of
Public Health after receipt of the notice to nmake the structure conply with the requirements of this
resolution. Failure to conply with the order to the Director of Public Health will be addressed in
accordance with the violation and enforcenment provisions of Section 15.

Section 14. Appeals.

The County Conmission is authorized to hear appeals regarding adm nistration and interpretation of
this Article. Any interested party seeking an appeal shall file with the County Cerk a letter detailing
the reason for the request and subsequent evidence to warrant the justification of an appeal fromthe
provisions this Article. Said letter shall be submtted at | east 10 days before the next regularly
schedul ed neeting of the County Commi ssion. The County O erk shall schedul e the appeal for hearing and
revi ew by the County Conm ssion.



Section 15. Violations and Enforcenent.

It shall be unlawful for any person to violate any of the provisions of the Article. The
provisions of K S.A 19-4701 through 19-4738 shall govern the practice and procedures for the enforcement
of this Article.
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The Record of Decision (ROD) for Operable Units #03/#04, the Baxter Springs and Treece subsites,
of the Cherokee County, Kansas, Superfund site has been conpleted and is provided for your signature.
The state of Kansas and the | ocal community concur with the sel ected renedy.

The Kansas Department of Health and Environnment (KDHE) has actively participated in the
preparation and review of this docunent and has secured match funding, if ultimately necessary, for a
fund |l ead renedial action. Funding will initially be sought fromresponsible parties. Agency funds are
al so available for renedy inplenentation if necessary.

The selected alternative is consistent with past actions conducted in the Tri-State M ning
District and conplinents the actions taken by EPA Region VI at the contiguous Tar Oreek Superfund Site in
Gkl ahoma. The remedy addresses surficial nining wastes in the Kansas portion of the Tri-State M ning
District and is estimated at approximately 7.1 mllion dollars. Early versions of this docunent were
nodi fi ed pursuant to input by EPA Headquarters and EPA Region VI, in addition to the typical in-house
regi onal revi ews.

If you have any questions regarding this decision docunent, please contact ne at extension 7664 or
Dave Drake, the project nmanager for this site, at extension 7626.

At t achnent

cc: Larry Knoche, KDHE
Paul Nadeau, OSWER
Bonnie Gtlin, OSWER
Deni se Jordan-1|zaguirre, ATSDR
Noel Bennett, Region VI



